. FINALREPORT

i Group III Impoundments
 Corrective Measures btudy/
o ."Feasﬂ)lhty Study (CMS/F S)
i ijmal Report :
~ Bound Brook, New Jersey
o ‘*'fVolume 1 of4

4y \ Amerlcan Home Products Corporation;:
) Madlson, New Jersey

 November1997

Wl -

D BRII:N & GI:I'-II:' -
ENGINEERS, INC.

I
Il

i f’lMH




== OBRIEN & GERE
=== CENGINEERS, INC.

November 6, 1997

Mr. Haiyesh Shah, Case Manager

- Bureau of Federal Case Management
NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION
401 East State Street, 5th Floor
Trenton, New Jersey 08625

Re: Group III Impoundments
' Corrective Measures Study/
Feasibility Study Final Report
Bound Brook, New Jersey Facility
American Cyanamid Company

File:  5772.013 - Task 642

Dear Mr. Shah:

On behalf of American Home Products Corporation, please find enclosed one copy of the above-referenced
report. This report incorporates New Jersey Department of Environmental Protection and United States
Environmental Protection Agency comments to the April 1996 version of this document, as received through the
November 3, 1997 comment letter. Additionally, by carbon copy of this letter two copies of this report have been
transmitted to USEPA

Please contact Tom Donohue of American Home Products Corporation at (201) 683-2294 if you have any
questions. '

Very truly yours,

0’BRIEN & GERE ENGINEERS, INC.

IL\EDISON\PROJECTS\5772013\2_CORRESW21\FCMSLTR.02

| | cc: Jim Hacklar, EPA Region II (2 copies)
Thomas M. Donohue, American Home Products Corporation

O'Brien & Gere Engineers, Inc., an O'Brien & Gere company
| Raritan Plaza | / Edison, NJ 08837 / (908) 225-7380 FAX (908) 225-7931
\ ! ...and offices in major U.S. cities



AMERICAN CYANAMID COMPANY, BOUND BROOK, NJ SITE
" GROUP ITI IMPOUNDMENTS

CORRECTIVE MEASURES STUDY/FEASIBILITY STUDY FINAL REPORT
CERTIFICATION

N.J.A.C. 7:26C-1.2(B)

I certify under penalty of the law that the information provided in this document is true,

accurate and complete. I am aware that there are significant civil penalties for knowingly

submitting false, inaccurate or incomplete information and that I am committing a crime of

the fourth degree if I make a written false statement which I do not believe to be true. I am

also aware that if I knowingly direct or authorize the violation of any statute, I am
_ personally liable for the penalties.

American Home Products Corporation

a7~ S
HJAintz

Assistant Vice[President
Environmental Affairs

Wsla7

Dite

Notary:

< - :
oo O Ca.ouDU’w/
Notary Public

SHERRI A, CAUWELS
ANOTARY PUBLIC OF NEW JERSEY
My Commission Expires March 7, 2070

I\EDISON\PROJECTS\5772013\5_RPTS\421\CMS\CERT.100




AMERICAN CYANAMID COMPANY, BOUND BROOK, NJ SITE
GROUP III IMPOUNDMENTS
CORRECTIVE MEASURES STUDY/FEASBILITY STUDY FINAL REPORT
| ER T

N.J.A.C. 7:26C-1.2(C)

I certify under penalty of the law that I have personally examined and am familiar with the
information submitted herein and all attached documents, and that based on my inquiry of
those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate and complete. I am aware that there are significant
civil penalties for knowingly submitting false, inaccurate or incomplete information and that
I am committing a crime of the fourth degree if I make a written false statement which I do
not believe to be true. I am also aware that if I knowingly direct or authorize the violation
of any statute, I am personally liable for the penalties.

American Cyanamid Company

S.A. Tasher
Vice President

Wls

Daté

I\EDISON\PROJECTS\5772013\5_RPTS\421\CMS\CERT.101



|

== OBRIENS&GERE
= ENGINEERS, INC,

————————
——

November 6, 1997

Mr. Thomas M. Donohue

Manager of Environmental Affairs

Department of Environment and Safety

AMERICAN HOME PRODUCTS CORPORATION

One Campus Drive

Parsippany, NJ 07054
Re: Group III CMS/FS - Final Report
File:  5772.013 - Task 6#2

Dear Tom:

Please find attached the Corrective Measures Study/Feasibility Study Final Report (CMS/FS) for the Group III
Impoundments at the American Cyanamid Site in Bound Brook, New Jersey. This final report has been
developed in accordance with the requirements of the 1988 Administrative Consent Order, as amended in 1994,
and the requirements of CERCLA and RCRA. This final report incorporates New Jersey Department of
Environmental Protection (NJDEP) and United States Environmental Protection Agency (USEPA) comments
to the April 1996 version of this document. Please note that this final report includes the following items as
requested by NJDEP in their final comment letter dated November 3, 1997: a revised paragraph 2 on Page 5-2;
the Impound 8 plans and sections as Figure 9-1; and, an updated schedule as Figure 9-2.

Should you have any questions, please call me.
Very truly yours,

O’BRIEN & GERE ENGINEERS, INC.

~Caracciolo, III
Project Associate

" I\EDISON\PROJECTS\5772013\2_CORRESM21\FCMSLTR.01

cc: Mr. Gary A. Angyal, O’Brien & Gere Engineers, Inc.
Mr. Steven J. Roland, O’Brien & Gere Engineers, Inc.

O’Brien & Gere Engineers, Inc., an O'Brien & Gere company
Raritan Plaza | / Edison, NJ 08837 / (908) 225-7380 FAX (908) 225-7931
.. .and offices in major U.S. cities



PR,

5772.013.421

Final Report

Group III Impoundments
Corrective Measures Study/
Feasibility Study (CMS/FS) Final Report
Bound Brook, New Jersey
Volume 1 of 4

American Home Products Corporation
Madison, New Jersey

St 2l

Steven J. Roland, P.E.
Senior Vice President

NovemberAl997

=E OBRIEN 5 GERE
== CENGINEERS, INC.

|

Raritan Plaza I
Edison, New Jersey 08837



. Contents

Executive Summary .......... .. e e e e e ES-1
1. Introduction . . ........... e e e 1-1
1.1. Overview and objectives . . ... ... e e e 1-1
1.2. Site regulatory status and history . . . .. ............... 1-3
1.3. Project scope and report organization . . . .............. 1-6
2.Sitebackground . ..................... ... ... .. .. 2-1
2LHISOTY .ot 2-1
2.2. Geology and hydrogeology . ...................... 2-3
22.1.Geology . .o v v i 2-3
2.22. Hydrogeology . ............ouuiiiuuinnnn... 2-4
2.3. Surface water hydrology . ........................ 2-6
2.4. Baseline endangerment assessment overview . ........... 2-7
2.5. Natural resources assessment . . ................... 29
2.6. Characterizationdata .......................... 2-10
26.1.Impoundment 1 ........................... 2-10
2.6.2. Impoundment2 ........................... 2-13
263.Impoundment3 . .......................... 2-14
2.6.4. Impoundment4 ........................... 2-16
2.6.5. Impoundment S ......... e e 2-18
2.6.6. Impoundment 14 .. ............ ... ... ...... 2-20
2.6.7.Impoundment20 .......................... 2-22
2.6.8. Impoundment26 . ............ e 2-24
2.6.9. Summary and impoundment materials categories . . . . . . 2-26

3. Identification and screening of technologies . . .. .. ... .. w31
3.1. Remedial action objectives . ...................... 3-1
3.2. General response actions . ....................... 32
3.3. Volumes and areas of media . ..................... 3-3
3.4. Identification and screening of remedial technologies . . . . . . . 33
3.4.1. ConsolidationinImpound 8 . ................... 3-4
3.4.2. Bioremediation ............................ 3-4
3.4.3. Thermal treatment . ......................... 35
~3.44; Sofidification . . .......... ... .. ... . ......... 3-8
3.4.5. Fuel blending/recycling . ...................... 3-8
3.4.6. In-place containment . . . ...................... 3-8
3.4.7. Offsitedisposal . . .......................... 39

Final Report: November 6, 1997 i . O'Brien & Gere Engineers, Inc.

STT2013\_tpts\421\cms



American Home Products Corporation - Group III CMS/FS

4. Evaluation of technologies . ....................... 4-1
4.1. Evaluation of technologies ....................... 4-1
4.2. Selection of representative technologies . ........ L. 4]

4.2.1. Category A: HighBtutar . .................... L 4-1
4.2.2. Category B: Low Btutar/sludge ................. 4-3
4.2.3. Category C: Impoundment 3 . . ... ............... 4-5
4.2.4. Category D: Non-hazardous material .............. 4-7
4.2.5. Category E: General plantdebris . .. .............. 4-8
4.3. Summary of applicable technologies . ................ 4-8

S. Treatment objectives . . ... ........................ 5-1
S.L.Introduction ............. ...t 5-1
5.2. Supplemental pilot-scale treatability studies . ............ 52

5.2.1. Compoundsof concern . ...................... 5-3
5.2.2. Bioremediation field pilottesting . ................ 5-3
5.2.3. Low temperature thermal treatment . .............. 55
5.3. Treatability scale-upfactors . .. .................... 5-7
5.4. UTS and UTS variance comparison . . . .............. 5-11
5.5. Relativerisk analysis ....................... ... 513
5.6. Treatmentobjectives . ......................... 5-14

6. Development of alternatives . ....................... 6-1

6.1. Category A:HighBtu tar .. ...................... 6-1
6.1.1. Alternative Al - no action/institutional actions ........ 6-1
6.1.2. Alternative A2 - consolidation in Impound 8 . . . . ... ... 6-2
6.1.3. Alternative A3-LTTT ....................... 6-3
6.1.4. Alternative A4 - on-site incineration . . ............. 6-4

6.2. Category B: LowBtutar/sludge .................... 6-6
6.2.1. Alternative B1 - no action/institutional actions ........ 6-6
6.2.2. Alternative B2 -consolidation in Impound 8 .......... 6-6
6.2.3. Alternative B3 - bioremediation . . . . .............. 6-7
6.2.4. Alternative B4 - LTTT ....................... 6-9
6.2.5. Alternative BS - on-site incineration . ............. 6-11

6.3. Category C: Impoundment3 ..................... 6-12
6.3.1. Alternative C1 - no action/institutional actions . ... ... 6-12
6.3.2. Alternative C2 - consolidation in Impound 8 . . . . .. ... 6-13
6.3.3. Alternative C3-LTTT . ... ................... 6-14
6.3.4. Alternative C4 - on-site incineration . ............. 6-15

6.4. Category D: Non-hazardous material . ............... 6-17

-6:4:1:Alternative' D1~ no-action/institutional actions .. ... .. 6-17
6.4.2. Alternative D2 - consolidation in Impound 8 . . . . . . . .. 6-18
6.4.3. Alternative D3 - off-site disposal . ............... 6-19
6.4.4. Alternative D4 - consolidation in Impound 8 . . . . .. . .. 6-20
O'Brien & Gere Engineers, Inc. il Final Report: November 6, 1997

5772013\5_rpts\21\cms



Contents

6.5. Category E: General plantdebris .................. 6-21
6.5.1. Alternative E1 -noaction .................... 6-21
6.5.2. Alternative E2 - consolidation in Impound 8 . . .. ... .. 6-21

7. Potentially applicable or relevant and appropriate requirements
(ARARS) . ... i 7-1

7.1. Chemical-specific ARARS . . . .. ................... 7-1

7.2. Location-specific ARARS ........................ 7-1

7.3. Action-specific ARARS . ........................ 7-2

TA.TBCs ...ttt 7-3

- 8. Detailed analysis of alternatives . . .. .................. 8-1

8.1. Evaluationecriteria . ............................ 8-1

8.2. Category A: HighBtutar ........... e 8-4
8.2.1. Individual analysis of alternatives . . . .............. 8-4
8.2.2. Comparative analysis of alternatives . . ............. 8-4

8.3. Category B: LowBtutar/sludge . . . ................. 8-8
8.3.1. Individual analysis of alternatives ................ 8-8
8.3.2. Comparative analysis of alternatives .............. 8-9

8.4. Category C: Impoundment3 ... ................... 8-13
8.4.1. Individual analysis of alternatives ............... 8-13
8.4.2. Comparative analysis of alternatives ............. 8-13

8.5. Category D: Non-hazardous material . .. ... e 8-17
8.5.1. Individual analysis of alternatives ............... 8-17
8.5.2. Comparative analysis of alternatives . ............ 8-18

8.6. Category E: General plantdebris .................. 8-21
8.6.1. Individual analysis of alternatives ............... 8-21
8.6.2. Comparative analysis of alternatives ............. 8-21

9. Recommended alternatives and proposed schedule . . . . .. ... 9-1

9.1 Introduction ............... ..., 9-1

9.2. Recommended alternatives . ...................... 9-1

9.3. Justification for the recommended alternatives . . ... ... .. 93

9.4. Impound 8 contingencies . ........................ 9-4

95.Schedule ........... ... ... ... 9-4

Final Report: November 6, 1997 iii O'Brien & Gere Engineers, Inc.

5772013\5_rpts\421\ems



American Home Products Corporation - Group IIl CMS/FS

Tables

Figures

2-1
7-1

8-1

8-2

8-3
8-4
8-5
8-6
8-7
8-8
8-9

Impoundment material categorization

Potential alternative-specific chemical, action and location specific
ARARs

Detailed analysis of alternatives - high Btu tar

Alternative A1 cost estimate - no action/institutional actions
Alternative A2 cost estimate - consolidation in Impound 8
Alternative A3 cost estimate - LTTT

Alternative A4 cost estimate - on-site incineration

Detailed analysis of alternatives - low Btu tar/sludge
Alternative B1 cost estimate - no action/institutional actions
Alternative B2 cost estimate - consolidation in Impound 8
Alternative B3 cost estimate - solid-phase bioremediation

8-10 Alternative B4 cost estimate -LTTT

8-11 Alternative B5 cost estimate - on-site incineration

8-12 Detailed analysis of alternatives - Impoundment 3

8-13 Alternative C1 cost estimate - no action/institutional actions
8-14 Alternative.C2 cost estimate - consolidation in Impound 8
8-15 Alternative C3 cost estimate - LTTT

8-16 Alternative C4 cost estimate - on-site incineration

8-17 Detailed analysis of alternatives - Non-hazardous material
8-18 Alternative D1 cost estimate - no action/institutional actions
8-19 Alterative D2 cost estimate - solid phase bioremediation
8-20 Alternative D3 cost estimate - off-site disposal

8-21 Alternative D4 cost estimate - consolidation in Impound 8
8-22 Detailed analysis of alternatives - general plant debris

8-23 Alternative E1 cost estimate - consolidation in Impound 8

2-1 Site location map

2-2 Group IIT impoundments

6-1 Conceptual treatment train diagram for consolidation in Impound 8
6-2 Conceptual treatment train diagram for LTTT

6-3 Conceptual treatment train diagram for on-site incineration

6-4 Conceptual treatment train diagram for solid-phase bioremediation
9-1 Impound 8 Facility plans and sections

9-2 Quarterly milestone schedule

OBrien & Gere Engineers, Inc.

iv Final Report: November 6, 1997
5772013\5_rpts\d21\ems



'
emrmt]

Contents

Appendixes

Exhibits

momEHOAa w >

- Impoundment 1 and 2 Pre-Design Testing Report (Bound separately
as Volume 2 of 4) :

- Solid Phase Biotreatment Field Pilot Test Report (Bound separately
as Volume 3 of 4) :

- Compounds of Concern Analysis

- Solid Phase Biotreatment Analytical Results

- Low Temperature Thermal Treatment Analytical Results

- Treatability Scale-up Factors

- UTS and UTS Variance Comparison

- Mass Evaluations

A - Haiyesh Shah, September 11, 1995. Comment letter on May 1995

. Group ITIT CMS/FS Report

B - NJDEP comment letters and AHPC response letters on April 1996 Group

‘ III CMS/FS Report

C - BB&L 1995 Group III CMS/FS Report. Generalized Site
Stratigraphy

D - BB&L Group III CMS/FS Report. Generalized Overburden Ground
Water Flow Direction

E - BB&L Group Il CMS/FS Report. Generalized Bedrock Ground

Water Flow Direction

F - BB&L Group Il CMS/FS Report. In-place Containment Study
(Bound separately as Volume 4 of 4)

G - BB&L 1995 Group IIT CMS/FS Report. Analytical Database
(Impoundments 1, 2, 3, 4, 5, 14, 20 and 26)

H - Risk Analysis by Environ Corporation

Final Report: November 6, 1997
5T72013\5_rpts\d21\cms

v O'Brien & Gere Engineers, Inc.



American Home Products Corporation - Group I[I CMS/FS

Acronym list

Administrative Consent Order

ACO

AHPC American Home Products Corporation

ARARs Applicable or Relevant and Appropriate Requirements

ATP Anaerobic Thermal Process

CAMU Corrective Action Management Unit

CERCLA Comprehensive Environmental, Response and Compensation
Liability Act

CMS/FS Corrective Measures Study/Feasibility Report

DOT Department of Transportation

EP Extraction Procedure

GAC Granular Activated Carbon

HC Hard and Crumbly

IGW Impact to Ground Water

IPC In-place Containment

LDRs Land Disposal Restrictions

LOS .Light oily sludge :

LTTT Low Temperature Thermal Treatment

LTTA . Low Temperature Thermal Adsorption

NCP National Oil and Hazardous Substances Pollution Contingency
Plan

NRSCC Non-residential Soil Cleanup Criteria

NJDEP New Jersey Department of Environmental Protection

Oo&M . Operation and Maintenance

RAOs Remedial Action Objectives

RCRA Resource Conservation and Recovery Act

RI/FS Remedial Investigation/Feasibility Study

ROD Record of Decision

RSCC Residential Soil Cleanup Criteria

SARA Superfund Amendments and Reauthorization Act

SESC Soil Erosion and Sediment Control

SvoC “Semivolatile Organic Compound

SWMU Solid Waste Management Unit

TBCs To be considered

TCL Target Compound List

TCLP Toxicity Characteristic Leaching Procedure

TEMD Thermally Enhanced Mechanical Desorption

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

UTSs Universal Treatment Standards

VOC Volatile Organic Compounds

VR Viscous and Rubbery

OBrien & Gere Engineers, Inc. vi Final Report: November 6, 1997

5772013\5_rpts\421\cms



i

- Executive summary

This final Corrective Measure Study/Feasibility Study (CMS/FS) report for the
Group III Impoundments (1, 2, 3, 4, 5, 14, 20, and 26) at the American
Cyanamid Company (Cyanamid) Bound Brook facility was prepared on behalf
of American Home Products Corporation (AHPC) in accordance with the
substantive requirements of the 1988 Administrative Consent Order (ACO) as
amended; the Resource Conservation and Recovery Act (RCRA); and the
Comprehensive Environmental Response, Compensation and Liability Act as
amended by the Superfund Amendment and Reauthorization Act
(CERCLA/SARA). American Cyanamid Company is a wholly owned
subsidiary of AHPC. This document has been revised from the April 1996
document based on comments provided by the USEPA and the NJDEP and the
mutually agreed upon responses.

The eight impoundments within Group III hold a total of nearly 210,600 yd® of
material which contain volatile and semivolatile organic compounds. Two
previous CMS/FS Reports submitted to the agencies (for Group I and II)
address the remaining eight CERCLA impoundments at the facility.

The objectives of this report are to:

» develop remedial action objectives for the Group III impoundments

+  identify and screen applicable remedial technologies and process options for
the Group III impoundments

* determine appropriate treatment objectives and calculate associated risk
reduction

+ develop, evaluate, and compare remedial alternatives in accordance with
CERCLA guidelines

* identify a recommended remedial alternative.

Impoundments 1 and 2 were originally in Group II and as such the

~recommendations for those impoundments were presented in the May 1994

Group II CMS/FS Report (BB&L 1994a). The CMS/FS activities for the
original Group III impoundments were summarized in the May 1995 Group III
CMS/FS Report (BB&L 1995). These reports presented low temperature
thermal treatment (LTTT) and bioremediation as the most appropriate remedial
actions for the respective impoundments. This was based on laboratory studies

Final Report: November 6,1997
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demonstrating that the technologies were effective in treating the impoundment
materials to meet toxicity characteristic leaching procedure (TCLP) levels. Final
placement of treated residual would be into Impound 8 which would be
designated as a Corrective Action Management Unit (CAMU). Impound 8 is
an on-site permitted, triple-lined, hazardous waste management facility. The
New Jersey Department of Environmental Protection (NJDEP) and United
States Environmental Protection Agency (USEPA) determined that TCLP
levels were inappropriate to use as treatment objectives prior to placement into
Impound 8. For this reason, Impoundments 1 and 2 were transferred to Group
III, and the May 1995 Group IIl CMS/FS Report was voided pending the results
of further field scale treatability studies to identify appropriate, achievable
treatment objectives for Impoundment 1 and 2 and the original Group III
impoundments.

The results of the pilot scale treatability studies showed that the technologies
could not consistently meet land disposal restrictions or Superfund variance
levels. Incineration of the materials would be required to meet those levels. To

 utilize the proposed technologies, Impound 8 would need to be designated as a
CAMU. Therefore, in developing this CMS/FS it was assumed that the
Impound 8 facility would be designated as a CAMU with the use of treatment
to enhance the protection of human health and the environment afforded by this
triple-lined waste management facility.

The treatability study data were used to identify achievable treatment levels for
the Group III impoundment materials. These levels were then adjusted to
account for transition to full-scale systems. Appropriate treatment objectives
for the materials prior to placement into the Impound 8 facility were then
developed. The treatment objectives were evaluated based on risk which
demonstrated that treatment to the developed objectives yielded greater than
95% reduction in relative risk based on toxicity, mobility, and volume.

This document presents the redeveloped CMS/FS Report for the new Group III
Impoundments (1, 2, 3, 4, 5, 14, 20, and 26), as revised based on USEPA and
NJDEP comments to the initial 1996 CMS/FS report for the new Group III
Impoundments. The main focus of the report is to present the results of the
treatability studies and the development of associated treatment objectives
within the evaluation of remedial alternatives. This approach streamlines the
evaluation by focusing on treatment levels and remedial solutions which have
been shown to be protective of human health and the environment when applied
to these materials. Although placement of the material, even untreated, virtually

-+ - —eliminates risk to human health-and the-environment, a relative risk assessment
was performed to evaluate the risk reduction gained by treating the materials to
the treatment objectives.

O'Brien & Gere Engineers, Inc. ES-2 Final Report: November 6, 1997
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Executive summary

In order to focus the development and comparison of remedial alternatives, the
impoundment materials have been characterized based on physical and chemical
characteristics and material handling properties. By categorizing common
materials within the Group III impoundments, a more consistent treatment
evaluation can be conducted for each material category. The categorization is
also more adaptable to full-scale remediation.

The material categories used in the CMS/FS were developed based on material
types, physical handling properties, and existing analytical characterization and
are summarized below:

+ Category A - High Btu tar (Impoundments 1 and 2)

. Catégory B - Low Btu tar/sludge (Impoundmeﬁts 4,5 (wet), 14, 20)

» Category C - Impoundment 3

» Category D - Non-hazardous material (Impoundments 5 (dry) and 26)
. Category E - General plan'f debris (Impoundments 3, 4, 5, 14, and 20).

The material categories and results of the treatability studies were combined in
developing remedial alternatives for each category. These alternatives were then
evaluated against seven of the nine National Contingency Plan (NCP) criteria:
protection of human health and the environment; compliance with appropriate
or relevant and appropriate requirements (ARARs); long-term effectiveness;
reduction of toxicity, mobility and volume; short-term effectiveness;
implementability; and cost. The remaining two criteria, public acceptance and
USEPA acceptance, will be considered once the Proposed Plan is issued and
therefore, at the request of the agencies, were not evaluated at this stage.

In the comparative analysis, the alternatives were compared to one another
based on the seven NCP screening criteria. This process identified relative
strengths and weaknesses among the alternatives. Based on the CMS/FS
process and evaluations as presented within this report, the following remedial
alternatives are recommended:

Final Report: November 6, 1997
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Estimated

Recommended Cost

Category Description Alternative ($million)

A High Btu tar LTTT $27

B Low Btu tar/sludge Bioremediation $33

(o Impoundment 3 material  LTTT $10

D 7 Non-hazafdous material  Consolidation in $1.8
Impound 8

E General plant debris Consolidation in $0.8
Impound 8

TOTAL $72.6

These alternatives meet the remedial action objectives for the Group III
materials and can meet the treatment objectives, where applicable, based on field
testing. The recommended alternatives satisfy the evaluation criteria and
virtually eliminate risks to human health and the environment through ultimate
disposal in the triple-lined Impound 8 waste management facility. Critical to the
evaluation and selection of the alternative is the fact that the Impound 8 facility,
designated as a CAMU, in and of itself satisfies the remedial action objectives
and the evaluation criteria. Treatment to the developed treatment objectives, as
proposed, enhances the permanence of the remedy by further reducing the risks
posed by the materials relative to the compounds detected.

OBrien & Gere Engineers, Inc.
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1. Introduction

1.1. Overview and objectives

This CMS/FS Report has been prepared on behalf of AHPC for the Group III

* impoundments at the American Cyanamid Company (Cyanamid) facility located

in Bridgewater Township, Somerset County, New Jersey (Bound Brook facility).
Cyanamid has been a wholly owned subsidiary of AHPC since November 1994,

Cyanamid entered into ACOs with the NJDEP related to investigation and
remediation at the Bound Brook facility in 1982 and 1988; the 1988 ACO was
amended in 1994. The USEPA is a support agency to the NJDEP on this
project. The 1988 ACO required corrective action for sixteen impoundments
at the Bound Brook facility. In order to facilitate remedial alternative evaluation
and remediation management; Cyanamid, NJDEP, and USEPA agreed to
organize these sixteen impoundments into three groups according to
impoundment material types, impoundment constituents, impoundment location,
and potential remedial alternatives. These sixteen impoundments were grouped
as follows:

¢ Group I - Impoundments 11, 13, 19, and 24
¢ Group II - Impoundments 1,2, 15, 16, 17, and 18

«  Group III - Impoundments 3, 4, 5, 14, 20, and 26,

“The Group I CMS/FS was submitted to NJDEP and USEPA in 1992 and a

Record of Decision was issued on September 28, 1993. The Group 11 CMS/FS
(Impoundments 15, 16, 17, and 18) was submitted to NJDEP and USEPA in
May 1994 and a Record of Decision was issued in July 1996.

The conclusions and recommendations for Impoundments 1 and 2 were
presented in the May 1994 Group II CMS/FS Report (BB&L 1994a). The
CMS/FS activities for the Group III impoundments were summarized in the
May 1995 Group III CMS/FS Report (BB&L 1995). These reports presented

~'LTTT and bioremediation as the most appropriate remedial technologies for the

respective impoundments. This was based on laboratory studies showing that
the technologies were effective in treating the impoundment materials to meet
TCLP levels. Final placement of treated residuals would be into Impound 8

Final Report: November 6, 1997
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which would be designated as a CAMU. Impound 8 is an on-site permitted
hazardous waste management facility. In a letter dated September 11, 1995
(Shah 1995) (Exhibit A), the NJDEP and USEPA determined that TCLP levels
were inappropriate to use as treatment objectives. For this reason,
Impoundments 1 and 2 were transferred to Group III, and the May 1995 Group
Il CMS/FS Report was voided pending the results of further field scale
treatability studies to identify appropriate, achievable treatment objectives for
Impoundments 1 and 2 and the original Group III impoundments.

The NJDEP requested that Cyanamid use the treatability studies to determine
if land disposal restriction (LDRs) or Superfund Guidance #6A (2nd Edition)
“Obtaining a Soil and Debris Treatability Variance for Remedial Actions”
variance levels could be achieved. The treatability testing demonstrated that the
technologies were not consistently successful in achieving LDRs or the variance
levels.

However, it has been recognized by the NJDEP and USEPA that designation of
Impound 8 as a CAMU for placement of impoundment materials may be
appropriate for the site. Therefore, treatment objectives for the Group III
impoundments have been developed based on the assumption that Impound 8
will be designated as a CAMU. If a CAMU is not obtained, incineration is the
only treatment technology which can meet LDRs or Superfund Guidance #6A
variance levels. Impound 8 is a state-of-the-art, permitted waste management
facility. The use of Impound 8 as a CAMU provides for long-term effectiveness
of remedial actions by eliminating the migration of constituents to air, soil,
ground water and surface water.

The HSWA Part B Permit for the Impound 8 Facility was issued jointly by the
NJDEP and USEPA Region I in 1988. A Class IIl HSWA permit modification
was issued in March 1994 and is in effect until March 4, 1999. The Class III
HSWA permit modification, combined with the operating permit issued by

NJDEP, comprise the facility Resource Conservation and Recovery Act (RCRA)

permit. The permit designates the Impound 8 Facility as a hazardous waste
management facility, and specifies design and operating requirements for the
facility.

According to the National Oil and Hazardous Substances Pollution Contingency
Plan; Final Rule (NCP), “The purpose of the remedy selection process is to
implement remedies that eliminate, reduce, or control risks to human health and
the environment” (NCP §300.430(a)(1)). Disposal of materials from the Group
~--1II-Impoundments-into- mpound -8 will -accomplish this goal by essentially
eliminating the potential for human or ecological exposure to hazardous
substances that are present in the Group III impoundment material. The design
for Impound 8 exceeds the minimum standards for a RCRA hazardous waste
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landfill, including an impermeable cap, multiple liners, a leachate detection and
collection system, a ground water intercepter trench, and a ground water
monitoring system. Impound 8 protects human health and the environment by
eliminating both direct contact risks and the potential for hazardous substances
to migrate to potential receptors via the ground water pathway.

In addition, consistent with the preference for treatment expressed in the NCP,
AHPC has agreed to treat Group III impoundment wastes, where practicable and
appropriate, to address the potential principal threats. According to the NCP,
“ In appropriate site situations, treatment of the principal threats posed by a site,
with priority placed on treating waste that is liquid, highly toxic or highly
mobile, will be combined with engineering controls (such as containment) and
institutional controls, as appropriate, for treatment residuals and untreated
wastes” (NCP §300-430 (a)(1)(iii)(C)). As specified in the NCP, treatment of
the Group III impoundment wastes focuses on the results of the treatability
testing and on the reduction of risks through reducing the toxicity, mobility, and
volume of hazardous substances in establishing achievable treatment objectives.

This document presents the redeveloped CMS/FS Report for the new Group III
impoundments (1, 2, 3,4, 5, 14, 20, and 26).. The main focus of the report is to
present achievable treatment objectives within the evaluation of remedial
alternatives. This approach streamlines the evaluation by focusing on treatment
levels and remedial solutions which have been shown to be protective of human
health and the environment when applied to these materials.

The 1988 ACO, as amended, addresses remediation under RCRA as well as
CERCLA, as amended by SARA. Under RCRA, the alternative development
and evaluation process is referred to as a CMS. The CERCLA program
equivalent is a FS. This report is referred to as a CMS/FS in order to
accommodate both regulatory programs. CERCLA FS terminology was utilized
for report organization; CERCLA FS evaluation criteria encompass each of the
issues covered by the RCRA evaluation criteria. As required by the 1988 ACO,
as amended, the development and evaluation of alternatives was conducted in
accordance with the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP; 40 CFR Part 300) and USEPA’s Guidance for
Conducting Remedial Investigations and Feasibility Studies Under CERCLA
(USEPA 1988Db).

1.2. Site regulatory status and history

The scope of this report includes an assessment of remedial alternatives for the
final eight of sixteen on-site impoundments that are required to be addressed
under CERCLA and the requirements of the 1988 ACO, as amended. This
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report satisfies Paragraphs I1.D.23 and I1.D.25 of the ACO for Impoundments
1,2,3,4,5, 14,20, and 26. As defined in Paragraph VI1.13.C of the Findings
Section of the ACO - Facility Remediation Goals, Cyanamid was required to
investigate, evaluate, and implement corrective actions for the solid waste
management units (SWMU ) on-site.

Two previously approved CMS/FS Reports, dated October 1992 [Record of
Decision (ROD) signed September 1993] and November 1993 (amended May
1994)[ROD signed July 1996], address Group I and Group II, respectively
(BB&L 1992b and BB&L 1994a). It should be noted that Group I originally
included Impoundment 20. However, this impoundment was incorporated into
Group III by the agencies during the Group I remedy selection process. As
discussed in Section 1.1, Impoundments 1 and 2 were originally part of Group
II, but were moved to Group III in order to incorporate supplemental
treatability testing results. The Group I, Group II, and Group III CMS/FS
reports present the recommended remedial alternatives for the sixteen
- CERCLA impoundments identified in the ACO. Remaining operable units to
be addressed include site-wide soils and, if necessary, ground water at the site.

The history of the Bound Brook site has been reported in numerous documents
prepared for the regulatory agencies. Section 2 of this report provides a limited
site history. The reader is referred to either the Group I or Group II CMS/FS
reports (BB&L 1992b and BB&L 1994a) or the CMS/FS Work Plan (BB&L
1991a) for a more detailed history of the site. The following background
discussion addresses only the impoundment program to place this study into
context with the overall site remedial program.

In November 1988, an Impoundment Characterization Program Sampling and
Analysis Work Plan for thirteen of the on-site impoundments (Impoundments
1,2,3,4,5,13, 14, 15, 16, 17, 18, 19, and 24) was submitted to the NJDEP
and USEPA (BB&L 1989a). The work plan was amended, and approved in
April 1989. In February 1989, a Work Plan for investigation of the three
remaining impoundments required to be addressed by the 1988 .ACO, as
amended, (Impoundments 11, 20, and 26) was submitted to the NJDEP and
the USEPA; this Work Plan was subsequently approved and made part of the
overall sampling and analysis work plan in August 1989. In May 1989, the
characterization program for the sixteen impoundments was implemented.

The results from sampling and analyses of the impoundment contents during
implementation of the impoundment characterization program were compiled
—into-an extensive-database regarding the-physical -and chemical characteristics
of the impoundments. This information was presented in the August 1990
Impoundment Characterization Program Final Report pursuant to the
requirements of Paragraphs I1.B.18 and I1.D.22 of the 1988 ACO, as amended
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(BB&L 1990). Using this information, potentially applicable remedial
technologies for each of the impoundments were identified and presented in
the approved May 1991 Impoundment CMS/FS Work Plan (BB&L 1991a).
The Work Plan satisfied the requirements of Paragraphs I1.D.23 and I1.D.25
of the 1988 ACO, as amended, and assisted in screening the "universe" of
technologies to arrive at a more manageable number of technologies
considered to be most applicable to the Group III impoundments. The
technologies that were retained were fuel blending/recycling, LTTT,
bioremediation, solidification, in-place containment (IPC), and incineration.
The following information was used in the CMS/FS screening process:

o Data generated during the impoundment characterization program

» Results of a preliminary screening of remedial technologies described in
Section 4.3 of the CMS/FS Work Plan (BB&L 1991a)

 Information generated during laboratory treatability and pilot-scale studies
performed for Cyanamid on impoundment waste materials

o Information generated during vendor studies on impoundment materials.

NJDEP provided comments on the May 1995 Group III CMS/FS Report
(BB&L 1995) in a letter dated September 11, 1995 (Exhibit A). In this letter,
the NJDEP documented its decision to move Impoundments 1 and 2 from
Group II into Group III because of the need to develop specific objectives for
the recommended treatment technologies for these impoundments. The
NIDEP declared the May 1995 Group III CMS Report void and required
redevelopment and submittal of a CMS/FS Report for the new Group III
impoundments to provide these recommended treatment objectives based on
the results of the 1995 and 1996 treatability studies and other information.

Predesign testing of LTTT for Impoundments 1 and 2 was conducted in 1995
and 1996 in accordance with the Impoundments 1 and 2 Predesign Testing
Work Plan (O’Brien & Gere 1995a). Field pilot testing of biotreatment for
Impoundments 3, 4, 5, 14, 20, and 26 was conducted in 1995 and 1996 in
accordance with the Solid Phase Evaluation Field Pilot Test for Biotreatment
of Group III Impoundments Work Plan (O’Brien & Gere 1995b). The results
of these supplemental treatability tests are documented in reports presented in
Appendices A and B.

~An initial version of the redeveloped Group IIl CMS/FS Report was submitted
to NJDEP on April 30, 1996. NJDEP provided comments on this report in
letters dated July 15, 1996 (Shah 1996a), November 25, 1996 (Shah 1996b),
April 17, 1997 (Shah 1997a), June 3, 1997 (Shah 1997b), September 30,
1997 (Shah 1997c), and November 3, 1997 (Shah 1997d). AHPC provided
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responses in letters dated September 13, 1996 (Caracciolo, 1996), January 30,
1997 (McDonald, 1997a), and May 2, 1997 (McDonald, 1997b), July 21,
1997 (McDonald 1997c), and October 24, 1997 (Caracciolo, 1997). These
letters are included in Exhibit B. This report incorporates revisions based on
this set of correspondence.

13. Pfoject scope and report organization

The overall organization of this report is consistent with the CERCLA FS
process. Report sections are organized as follows:

Section 1 presents an overview of the project scope and objectives, as well
as the regulatory status. ‘

Section 2 includes summaries of the site history, impoundment
characterization data, geology and hydrogeology, surface water hydrology,
the Baseline Endangerment Assessment, and the Natural Resources
Assessment .

Section 3 presents the identification and screening of technologies for the
Group III impoundments. It also includes the remedial action objectives
(RAOs), general response actions, volumes and types of media, and

“descriptions of potentially applicable technologies.

Section 4 presents the evaluation of potentially applicable technology
process options with respect to effectiveness, implementability.

Section 5 discusses the development of protective and achievable treatment
objectives based on risk-analysis and pilot-scale treatability study results.

Section 6 incorporates the recommended treatment objectives in the
development of alternatives for the Group III impoundment materials and
includes a detailed description of each remedial alternative.

Section 7 identifies potentially applicable or relevant and appropriate
requirements (ARARs).

Section 8 documents the detailed analysis of alternatives for the Group III
impoundment materials with respect to the following evaluation criteria:

o overall protection of human health and the environment
o compliance with ARARs
o long-term effectiveness and permanence

OBrien & Gere Engineers, Inc.
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reduction of toxicity, mobility, or volume through treatment
short-term effectiveness

implementability

cost

regulatory agency acceptance

community acceptance

Section 9 presents the recommended remedial alternatives and
implementation schedule for the Group III impoundment materials.
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. 2, Site background

2.1. History .

This section presents a brief history of the site, the geology and hydrogeology
of the site, a description of the chemical and physical composition of each of the
Group III impoundments, and an overview of the findings of the Baseline
Endangerment Assessment and Natural Resource Assessment. Rather than
providing a detailed reiteration of site history and geology, which has been
presented in previous Bound Brook facility reports, only the relevant and
significant components of those discussions related to the Group III
impoundments are incorporated herein.

The Bound Brook facility is located in north-central New Jersey in the
southeastern section of Bridgewater Township, Somerset County (see Figure 2-
1).  The facility encompasses approximately 575 acres and is bounded by Route
28 to the north, the Raritan River to the south, Interstate 287 and the Somerset

- Tire Service property to the east, and Foothill Road and the Raritan River to the

west (see Figure 2-2).

The Bound Brook facility has been used for numerous chemical and
pharmaceutical manufacturing operations for over 75 years. Currently, only
bulk pharmaceuticals are manufactured at the plant. As a result of historical
activities at the facility, there are a number of disposal areas, as well as impacted
areas of soil and ground water. Materials generated from the past
manufacturing operations were stored in 21 of 27 on-site impoundments (Figure
2-2). Of these 27 impoundments, 16 are subject to the CMS/FS program. Of
the 11 impoundments not subject to the CMS/FS Program: three were never
used (Impoundments 9, 10, and 12); two contain river silt from the plant's
former water treatment facility and are now closed (Impoundments 22 and 23);
one is utilized for the storage of emergency fire water (Impoundment 21); and
five are closed or are being closed in accordance with NJDEP and USEPA-
approved RCRA closure plans (Impoundments 6, 7, 8, 9A, and 25).

In addition to the storage of process materials in the impoundments, general
plant wastes, solid waste and cinders from the on-site coal-fired boilers, and ash
from a former on-site trash incinerator were disposed of in a number of areas
across the facility. These storage and disposal practices, when coupled with the
spills, leaks, and other releases of chemicals and materials that occurred in the
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operations of a chemical manufacturing facility with such a long and diverse
history, indicate the potential magnitude for on-site soil and ground water
impacts. '

Detailed summaries of the site history, investigatory activities, and analytical
data generated during the investigations are provided in the following reports
previously submitted to the agencies:

 Lagoon Characterization Report (O’Brien & Gere 1983)

* Soils Remedial Investigation/Feasibility Study Work Plan (RI/FS Work
Plan) (BB&L 1989b)

» Impoundment Characterization Program Final Report (BB&L 1990)
* Impoundment CMS/FS Work Plan (BB&L 1991a)

 Hill Property Remedial Investigation Report (Hill Property RI) (BB&L
1991b)

. Béseline Endangerment Assessment (BB&L 1992a)

#  Group I CMS/FS Report (BB&L 1992b)

¢ Group III Materials Handling Pilot Study Report (BB&L 1992c)

*  Group II CMS/FS Report (BB&L 1994a)

*  Group Il impoundments CMS/FS Report (BB&L 1995) (VOIDED)

* Impoundments 1 and 2 Pre-Design Testing Work Plan (O'Brien & Gere
1995a)

* Solid Phase Evaluation Field Pilot Test for Biotreatment of Group III
impoundments Work Plan (O'Brien & Gere 1995b)

* Natural Resource Assessment Data Summary (O'Brien & Gere 1996a).

These reports may be referenced for a comprehensive presentation of historical
information, investigatory findings, and analytical data for each of the

--impoundments-and potentially affected media at the Bound Brook facility. In

this report, the presentation of historical information and characterization data
are focused on that which is necessary to support the evaluation of remedial
options for the Group III impoundments.

O'Brien & Gere Enginet;.x"s, Iné.
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2. Site background

One additional component of the Bound Brook program, the Impoundments 4
and 5 Fuel Blending/Recycling Program, has positively advanced the
remediation of the Group III impoundments. This program has resulted in the
removal and reuse of almost 3.8 MG (18,700 yd®) of pumpable tars from these
impoundments, which comprises approximately 10 % of the total waste volume
in Group III.

2.2. Geology and hydrogeology

2.2.1. Geology ‘

The site is situated in the New Jersey Piedmont geomorphologic province, which
is an area of rolling, low-lying terrain interrupted only by the Watchung
Mountains, approximately 1.5 mi north of the site. Overall, the site is relatively
flat, with a natural slope and direction of approximately 2% to the south-
southeast towards the Raritan River.

Detailed descriptions of the site hydrogeology and geology are provided in
Section 2.4 and Appendix A of the Soils RI/FS Work Plan previously submitted
to the agencies (amended May 1992). Exhibit C illustrates the generalized site
stratigraphy discussed below.

Surface geology. The natural soils of the site belong to the Dunellen-Rowland-

Birdsboro Association. These are well-drained to somewhat poorly drained
loamy soils formed in glacial outwash, or alluvial deposits which occupy
floodplains and terraces. Birdsboro soils do not occur at the site. Other
(minor) soils encountered at the site include the Lansdowne silt loam, the
Raritan silt loam, and the Parsippany silt loam. Man-made fill/general solid
wastes and disturbed soil and gravel also exist at ground surface in portions
of the site. -

Geology of unconsolidated deposits. The general area of and around the
Bound Brook facility is covered by naturally occurring unconsolidated
sediments ranging in thickness from 5 to 30 ft. These sediments are either
the weathering product (residual soils) of the underlying bedrock, or they are
fluvial deposits related to the adjacent Raritan River. The unconsolidated
deposits consist of a mixture of silt, clay, and shale fragments. In the
southern portion of the site, the fluvial deposits overlie the weathered
bedrock zone and thin out to the north, until only residual soils are
encountered. The unconsolidated deposits are composed of the following
sequence from ground surface to the top of bedrock.
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* Clay sequence. The silt and clay sequence acts as a hydraulic barrier,
due to its low permeability as compared to the sand and gravel below and
the man-made fill above. In places, the silt and clay sequence has been
removed during the course of site operations. Over these deposits, a
layer of non-native sand and gravel or other man-made fill can often be
identified.

* Sand and gravel sequence. Underlying the silt and clay sequence is a
sequence of sand and gravel mixtures which generally tend to fine
upwards.

» Weathered shale. A thin veneer (2 to 3 ft thick) of silt, clay, and shale
fragments generally overlies the bedrock. This residual soil is the
product of the weathering of bedrock.

When viewing the overburden deposits from a site-wide perspective, it can
be seen that the entire sequence of overburden deposits (silt and clay, sand
and gravel, and residual soil) tend to be present across the site.

Bedrock geology. The site is underlain by the Passaic Formation of
theTriassic-age Newark Group. The Passaic Formation is a series of
characteristically red siltstones, sandstones, and conglomerates.

The underlying bedrock surface has been modified by erosion. The western
part of the site subsurface is occupied by a bedrock high, the sides of which
are incised by deep, rapidly descending, V-shaped valleys. These valleys are
oriented in a general north-south trend. These bedrock surface features

- control the composition and distribution of the overlying water-bearing units,
and the ground water flow regime in the overburden aquifer system.

2.2.2. Hydrogeology

Ground water hydrology. Two aquifer systems underlie the site: -a shallow
overburden aquifer system, and a deeper semi-confined bedrock aquifer
system. The two aquifer systems are separated by a zone of weathered
bedrock.

Overburden aquifer system. The overburden aquifer system consists of two
water-producing/water-transmitting units: an unconfined surficial man-
made fill unit, and an underlying confined to semi-confined sand and gravel

- ~unit.~“Thetwo-units generally are separated by a low permeability silt and
clay unit as described in Section 2.3.1. Where the silt and clay were
physically removed by site operations, the fill material is in contact with

O'Brien & Gere Engineers, Inc.
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the underlying sand and gravel unit, and the two units are hydraulically
connected.

The surficial fill and disturbed soil unit (man-made deposits) contains a

regionally discontinuous water table aquifer which occupies the uppermost

2 to 4 ft of soils, predominantly in the main plant area of the site. Ground

water in the fill occurs 6 to 18 inches below ground surface. The

predominant flow component within this layer is downward. The

secondary horizontal ground water flow component within this unit is
- generally north to south towards the Raritan River.

The sand and gravel unit generally behaves as a confined to semi-confined
aquifer. This unit has a 10 to 20 ft saturated thickness, and is the
significant member of the overburden aquifer system. Where the silt and
clay unit is not present, the sand and gravel unit behaves more like an
unconfined aquifer. The horizontal ground water flow direction exhibits
a divergent pattern. Generally, a ground water divide is defined by a line
from the Impoundment 5 complex to the northeastern corner of the main
plant area. The site-wide generalized overburden ground water flow is
illustrated in Exhibit D. '

The vertical head relation between the surficial fill and the sand and gravel
unit suggests that the potential for vertical flow is downward from the fill
into the sand and gravel. The overburden ground water is not used for
public or private water supplies.

Bedrock aquifer. The water-bearing unit for the bedrock aquifer is the
Passaic Formation, which is regionally classified as a NJDEP Class IIA
aquifer.

The Passaic Formation is a semi-confined aquifer, separated from the
overlying unconsolidated sequences by a low-permeability weathered
bedrock surface consisting predominantly of silt and clay (residual soil and
fluvial fines) that is estimated to be 5 to 10 ft thick.

The primary porosity of the bedock is low. However, faulting, bedding,
parallel parting, and jointing give rise to secondary porosity that is
hydraulically significant. Wells intersecting zones that are highly fractured
can sustain yields of hundreds of gal/min (BB&L 1995a). At least three
zones of highly fractured bedrock have been identified at the site and are

- —referred to as "the SS-transmissive zone,” "the highly transmissive zone,”
and "the moderately transmissive zone.” These zones trend northeast-
southwest and dip to the northwest at approximately 9.0°. This coincides
with the orientation of the bedding of the Passaic Formation.
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For the past 60 years, the Bound Brook facility has withdrawn water, from
production wells which extend into this formation, for use as non-contact
cooling water in production operations. In the 1982 ACO, Cyanamid
agreed to continue to pump ground water at a rate not less than 650,000
gal/day. The ground water pumped is combined with the plant’s
production wastewater and pretreated by neutralization to meet NJPDES
permit effluent limitations before being discharged to Somerset Raritan
Valley Sewerage Authority (SRVSA) for subsequent treatment under an
existing permit (SRVSA Permit No. 8A). Presently, the facility withdraws
a minimum of 650,000 gal/day from the Passaic Formation for the purpose
of controlling ground water at the site. These wells were formerly located
on the Hill Property, but were relocated to the main plant area in
accordance with approval from NJDEP. When these wells were brought
on-line on March 23, 1994, the Hill Property production wells were shut
off, although they continue to be used for ground water monitoring

purposes.

Due to the effects of this pumping, bedrock ground water flows from the
perimeter of the site inward towards the pumping wells (Exhibit E). This
water is discharged to the SRVSA for treatment. Over 10 years of ground
water monitoring at the site have confirmed that the ground water control
system is effectively controlling the majority of the impacted bedrock
ground water on the main plant and west yard areas of the site (CDM
1992: 4th Quarter of 1992 New Jersey Pollutant Discharge Elimination
System/Discharge to Ground Water Permit Ground Water Monitoring
Program) . Overburden ground water in the unconsolidated overburden
deposits which is not captured by the pumping system flows to the Raritan
River. Based on overburden ground water data, ground water flowing to -
the Raritan River does not contain chemical constituents above regulatory
standards.

Exhibit F of this report presents a more detailed technical discussion of the
geology and hydrogeology in the contiguous area of Impoundments 3, 4,
5, and 26. This area was focused on as part of the evaluation of IPC
alternatives for these four impoundments. Impoundments 1, 2, 14 and 20
were not evaluated for IPC and, therefore, are not included in the
assessment.

2.3. Surface water hydrology

Raritan River. The southern boundary of the Bound Brook facility borders
the Raritan River for approximately 1.5 miles. The site is approximately
20 miles upstream from the river mouth at the Atlantic Ocean. Flow data
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from the U.S. Geological Survey (USGS) gaging station at Calco Dam
indicate a range of monthly average flows of 415 MGD to 1415 MGD for
this non-tidal section of the river.

There is no potable use of river water for residential consumption
downstream of the Bound Brook facility. The intake for the Elizabethtown
Water Company is located upstream of the Bound Brook facility. The
upstream sections of the river support a resident bass fishery, and
recreational activities occur in the Raritan Bay area at the mouth of the
river. Studies conducted prior to the submission of this report suggest that
the Bound Brook facility has not had a measurable impact on water quality
in the Raritan River upstream of the Calco Dam and above the Cuckolds
Brook discharge to the river (BB&L 1995; BB&L 1994b DRAFT - under
review by NJDEP and USEPA).

Cuckolds Brook. Cuckolds Brook, which traverses the site, is a tributary to
the Raritan River. Historic information indicates that the course of
Cuckolds Brook has been modified at least twice to accommodate the
needs of the expanding manufacturing facilities. The confluence of the
brook with the Raritan River is at the Calco Dispersion Dam on the river
south of Impoundments 15 and 16.

Cuckolds Brook is classified by the NJDEP as an FW-2 non-trout stream
(August 1994 Division of Water Resources Surface Water Quality
Standards, NJAC 7:9B-1.15). The predominant flow in Cuckolds Brook
is the approximate 12 MGD to 14 MGD discharge (dry weather flow) of

- secondary effluent from the SRVSA facility which is located immediately
to the west of the Bound Brook facility. The SRVSA effluent enters the
brook immediately west of Impoundments 4 and 26.

2.4. Baseline endangerment assessment overview

The Baseline Endangerment Assessment, which was approved by the
regulatory agencies in 1992, provided an overall assessment of the potential
human health and environmental risks posed by existing site conditions. A
quantitative risk assessment was completed for affected media for which a
complete human exposure pathway exists. A qualitative ecological assessment
was also conducted to evaluate potential exposure pathways. As detailed in
the Baseline Endangerment Assessment, only Impoundments 1 and 2 of the
Group III impoundments were identified as having complete exposure
pathways through which potential receptor contact could result in unacceptable
risks. Each of the other Group IIl impoundments was determined to have
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incomplete exposure pathways or exposure pathways through which potential
receptor contact would not pose unacceptable risks.

In the Baseline Endangerment Assessment, potential risks were evaluated
‘based on an integrated analysis of three factors: contaminant concentration,
toxicity, and exposure potential. In order for an exposure event to occur, a
complete exposure pathway would be required. A complete exposure pathway
would consist of a contaminant source and release mechanism, a retention or
transport medium, a point of potential receptor contact with the contaminated
medium, and an exposure route (e.g., ingestion or inhalation) at the contact
point. Based on the findings of the Baseline Endangerment Assessment,
Impoundments 3, 4, 5, 14, 20, and 26 do not pose an unacceptable risk to
receptor populations identified in their current state. This conclusion is based
on the following: Impoundments 3, 4, 5, 14, 20, and 26 are located within a
secure operating facility (fenced and guarded), remote from potential off-site
receptor populations; the bedrock ground water from the Group III
impoundments area is captured by the on-site pumping wells; and dust or
volatile emissions from the Group III impoundments do not have significant
potential to reach receptor populations at concentrations that could impact
human health or the environment.

However, the Baseline Endangerment Assessment calculated the volatile
emissions from Impoundments 1 and 2 exclusively, because these
impoundments contained significantly higher concentrations of volatile
compounds than any other impoundment. A water cover is maintained on

- Impoundment 2 and a liner is ‘maintained on Impoundment 1 to control the
volatile emissions. Based on the calculations in the Baseline Endangerment
Assessment, the potential cancer risk associated with emissions from
Impoundments 1 and 2 was calculated to be 2.4 x 106 slightly above the 1 x
107 risk guideline (BB&L 1994a).

While the Baseline Endangerment Assessment concluded there was limited
potential for direct contact with the material in the Group IIl Impoundments,
this material is a continuous source of ground water contamination. Ground
water in the vicinity of the site is classified as 2A, which is defined as a
potential source of drinking water, although it is not used as drinking water.
Exposure to impacted ground water under a future ground water use scenario
is an exposure pathway.
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2.5. Natural resources assessment

The Natural Resource Assessment was completed in April 1994 (BB&L
1994b). The Natural Resource Assessment was a compendium of assessments
for site natural resources including: wetlands, floodplains, cultural resources,
endangered species, and the Raritan River. The April 1994 Natural Resource
Assessment provided the following conclusions regarding the natural resources
at the Bound Brook facility.

Resource Assessment

Wetland Wetlands at the site represent intermediate resource
- value with some open water basins of ordinary value.
Wetland areas, with respect to the Group lli
impoundments, are primarily located adjacent to
Impoundments 1, 2, 14, 20, and 26.

Floodplains Two floodplains exist at the Bound Brook facility: the
Raritan River Floodplain and Cuckolds Brook floodplain.
The Raritan River Floodplain extends north and east
from the river bank and encompasses the entire Bound
Brook facility including the Cuckolds Brook Floodplain. A
flood control dike isolates the manufacturing and west
yard areas which include Impoundments 3, 4, 5, 14, 20
and 26. Areas outside the dike are susceptible to
flooding.

Cultural Resources  The cultural resources survey concluded that the majority
of the Bound Brook facility has been extensively altered
for development; therefore it is unlikely that intact
archaeological resources existed or remain.

Endangered The endangered species evaluation concluded that there
Species was no record of rare plants, animals or natural
communities at the Bound Brook facility.

Raritan River The Raritan River assessment concluded that surface
water and sediment analytical results demonstrate that
water quality meets the FW-2NT criteria (Non-trout
freshwaters not designated as FW-1 wholly within
protected areas and not subject to discharge of man-
made wastes).

In January 1996, the Natural Resource Assessment Data Summary Report
(O'Brien & Gere 1996a) summarized chemical monitoring data with respect
to potential chemical migration pathways to natural habitats identified at the
Bound Brook facility. “This report was developed at the request of the Natural
Resource Trustees based on their review of the April 1994 Natural Resources
Assessment (BB&L 1994b). The January 1996 Natural Resources

Final Repbft: November 6, 1997” o
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2.6. Characterization data

Assessment Data Summary Report (O'Brien & Gere 1996a) made the
following conclusions:

* The low quantity vegetative cover adjacent to the Raritan River is
potentially used as a temporary corridor for migratory and transient
species. '

*  Organic compounds detected in soils, sediments, or surface water originate
from man-made sources; however, metals detected in those media are
ubiquitous in the environment. Surface water, sediment, and surface
soil/wetland sediment are media with potential for direct ecological contact.

Based on these conclusions, it is not anticipated that Impoundments 3, 4, 5,
14, 20, or 26 or immediately adjacent areas would be used by migratory and
transient species since these impoundments are not situated adjacent to the
Raritan River.

The location of the Group III impoundments is illustrated in Figure 2-2.

.mpoundments 3, 4, 5, 14, 20, and 26 are located within the flood control dike

of the Main Plant area of the Bound Brook facility while Impoundments 1 and
2 are located south of the Port Reading Railroad tracks approximately 750 ft -

- north of the Raritan River. Impoundments 3, 4, and 5 are clustered between

the West Yard and Cuckolds Brook just south of Eighth Street. Impoundment
26 is located immediately north of Impoundment 4, just across Eighth Street.
Impoundments 14 and 20 are located in the northern portion of the West Yard,
in proximity to the current production area.

The history, physical and chemical characteristics of the impoundment
materials, and the current condition of each impoundment are summarized
below. For each Group III impoundment, predominant detected organic and
metal constituent data are summarized in the following subsections.
Throughout this report, general plant debris (and in particular oversized plant
debris) is discussed. General plant debris that has been deposited in the
impoundments includes: whole and crushed steel drums, concrete barriers,
demolition debris, glass, etc. General plant debris can be found in
Impoundments 3, 4, 5, 14, and 26. -

2.6.1. Impoundment 1
Impoundment 1 is located south of the Port Reading Railroad tracks,
approximately 750 ft north of the Raritan River. This 2.1 acre impoundment

O'Brien & Gere Engineers, Inc.

2-10 Final Report: November 6, 1997
5772.013\5_rpts\421\cms



4%

i

2. Site background

was constructed in 1956 and used until 1965 for the storage of sludges from
the coal oil ("light o0il") refining process. Between 1966 and 1967, the top
layer of Impoundment 1, consisting of a light oil sludge (LOS) material, was
removed, leaving only the more viscous layers. The remaining viscous
material in Impoundment 1 forms two distinct layers: an upper viscous,
rubbery (VR) tar layer and a lower layer of hard, crumbly (HC) tar.

- Impoundment 1 contains approximately 6,500 yd® of the VR layer at an

estimated depth of 0 to 3 ft and approximately 13,000 yd® of the HC layer at
an estimated depth of 3 to 8 ft. In the 1980's, coal aggregate was deposited
into Impoundment 1 to facilitate the excavation of material for an off-site fuel

-blending program. This program was unsuccessful; however, coal deposits

remain in the impoundment. Impoundment 1 is covered with a synthetic liner
for odor control. The pH of Impoundment 1 is less than 1 s.u.

The ground water table beneath Impoundment 1 varies between 0 to 3 ft below
the bottom of Impoundment 1. Reportedly the bottom of the impoundment is
lined with a 12 inch clayey-silt layer. Soil analytical data has not been
collected from beneath the bottom of Impoundment 1; however, split spoon
samples collected from the northern and southern berms of Impoundment 1
indicated traces of leachate contamination (O’Brien & Gere 1982).

The following constituents are representative of the chemical composition of
Impoundment 1 based on characterization analytical sampling (BB&L 1990).
The Impoundment Characterization Program Final Report presents the
complete analytical database.

5772.013\5_rpts\421\cms

~Qraanic Compounds Min Max Mean Detects

Volatiles (ppm)

Benzene 44,000 50,000 47,000 20f2
Toluene 12,000 17,000 15,000 20f2
Xylenes 2,400 30,000 16,000 - 20f2
Semivolatiles (ppm) ‘

1,2-Dichlorobenzene 530 - 1,600 1,100 20f2
Naphthalene 1,100 4,100 2,600 20f2
Nitrobenzene 430 _ 4,800 2,600 20f2
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Inorganic Compounds Min Max Mean Detects

Metals (ppm)
arsenic 0.3 3.7 21 30f3
barium ND 16.4 5.5 10f3
cadmium ND ND ND O0of3
chromium 153 36.9 18.5 30of3
copper 20.3 34.8 _ 28.4 30f3
lead 60.5 100.0 86.5 30of3
mercury 0.2 1.0 0.7 30f3
nickel 10.0 256 19.5 30of3
selenium 3.8. 3.9 39 30of3
silver ND 33 1.1 10of3
zinc ' ND 0.3 X 10f3

- Additional characterization data generated for Impoundment 1 as part of the
supplemental treatability testing program conducted in 1995 and 1996 are
presented in Appendix A, separately bound as Volume 2. A summary of these
additional data is presented as follows:

Organic Compounds Concentration
Volatiles (ppm)
Benzene 38,700
Toluene 101
Xylenes 1,760
Semivolatiles (ppm)
1,2-Dichlorobenzene 310
Naphthalene 1,390
Nitrobenzene 365
O'Brien & Gere Engineers, Inc. 2-12 Final Report: November 6, 1997

5772.013\5_rpts\421\cms



-

2. Site background

2.6.2. Impoundment 2

Impoundment 2 is located south of the Port Reading Railroad tracks,
approximately 750 ft north of the Raritan River. Impoundment 2 was
constructed in 1947 and was used until 1956, at which time Impoundment 1
was constructed. This 2.3 acre impoundment was also used for the storage of
sludges from the coal oil ("light oil") refining process. Between 1986 and
1987, the top layer of Impoundment 2, consisting of LOS, was removed,
leaving non-pumpable sludges. The remaining material in Impoundment 2
forms two distinct layers: an upper VR tar layer and a lower layer of HC tar.
Impoundment 2 contains approximately 12,000 yd® of the VR layer at an
estimated depth of 0 to 4 ft and approximately-12,000 yd® of the HC layer at
an estimated depth of 4 to 9 ft. Impoundment 2 is covered with a water cover
for odor control. The pH of Impoundment 2 is less than 1 s.u.

The ground water table beneath Impoundment 2 varies between 0 to 3 ft below
the bottom of Impoundment 2. Reportedly the bottom of the impoundment is
lined with a 12 inch clayey-silt layer, similar to Impoundment 1. Soil
analytical data has not been collected from beneath the bottom of
Impoundment 2; however, split spoon samples collected from the southern and
western berms of Impundment 2 indicated traces of leachate contamination
(O’Brien & Gere 1982).

The following constituents are representative of the chemical composition of
Impoundment 2 based on characterization analytical sampling. The
Impoundment Characterization Program Final Report (BB&L 1990) presents
the complete analytical database.

_Organic Compounds Min Max Mean Detects
Volatiles (ppm)
Benzene 4,700 9,000 6,900 20f2
Toluene 2,700 4,600 3,700 20f2
Semivolatiles (ppm)
1,2-Dichlorobenzene 910 3,100 2,000 20f2
Naphthalene 5,200 21,000 13,000 20f2
_Inorganic Compounds Min Max Mean Detects
Metals (ppm) .
arsenic 42 24.4 131 30of3
barium 18.0 62.3 31.5 30f3

Final Report: November 6, 1997
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Inorganic Compounds Min Max Mean Detects
cadmium ND ND ND © 00f3
chromium 7.3 114 9.9 30f3
copper 19.6 29.8 243 30of3
lead ' 99.5 127.0 116.8 30of3
mercury 1.1 2.6 17 30f3
nickel ND 9.1 3.0 10f3
selenium 8.6 13.8 10.9 30of3
silver ND ND ND 0of3
zinc 10.0 215 14.3 30of3

Additional characterization data generated for Impoundment 2 as part of the
supplemental treatability testing program conducted in 1995 and 1996 are
presented in Appendix A . A summary of these additional data is presented

as follows:
Organic Compounds Min Max Mean Detects
Volatiles (ppm)
Benzene 33,000 61,000 45,800 30of3
Toluene 5,660 16,200 10,200 - 30of3

Semivolatiles (ppm)

1,2-Dichlorobenzene 1,000 2,210 1,410 30of3
Naphthalene 3,460 9,860 6,020 30f3

2.6.3. Impoundment 3
This 1.3-acre, 14 to 18 ft deep impoundment was constructed in 1943 and
operated until 1975. It was initially used for the storage of organic tars from
the distillation of coal oil. Construction material, general plant debris, and fill
material were also consolidated into the impoundment at a later time, resulting
~ _.in an area.that is. three-quarters.covered with fill/soil. Some of the plant
material included sludges generated by the former dyes/pigments operations
conducted at the facility. The impoundment contains a total of approximately
21,000 yd® of well-mixed organic tar, fill material, and general plant debris.

O'Brien & Gere Engineers, Inc. 2-14 Final Report: November 6, 1997
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The northwest corner of the impoundment, known as the "wet" portion,
contains approximately 2,500 yd® of primarily organic tar material. The
remainder of the impoundment, known as the "dry" area, contains a mixture
of black tar, various demolition wastes (wood, concrete, and steel), whole and
crushed steel drums, cloth, glass, and miscellaneous plant waste including
organic sludges. Most of the "dry" portion of the impoundment supports

sparse vegetative growth.

The following constituents are representative of the chemical composition of
the impoundment based on characterization analytical sampling conducted on
both fill and tar material within Impoundment 3 (BB&L 1990). Exhibit G
presents the analytical database prior to supplemental treatability studies.

manic Combounds Min. Max. Mean Detects

Volatiles (ppm)

Benzene 44 1,000 300 50f5

Toluene 15 370 150 50f5

Semivolatiles (ppm)

1,2-Dichlorobenzene 18 370 180 50f5

2-Methylnaphthalene 58 290 170 50f5

Naphthalene 720 890 800 5 of 5

Inorganic Compounds Min Max Mean Detects

Metals (ppm)
antimony ND 17.4 10.7 3of5
arsenic 0.9 10.3 54  7of7
barium 115 592 265 50f5
beryllium ND 0.94 0.66 3of5
cadmium ND 5 3.5 3of7
chromium 64 1540 369 7of7
copper 28 812 281 70of7
cyanide ND 312 130 50f7
lead 66.6 4480 924 70of7
mercury 0.09 2 1.2 7of7

Final Report: November 6, 1997
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Inorganic Compounds Min Max Mean Detects
nickel 21 65.9 39.5 7 of 7
selenium ND 0.72 04 4of7
silver ND 293 52 20of6
vanadium 27.8 422 36 50f5
zinc ' 81 2470 598 70f7

Additional characterization data generated for tar material within
Impoundment 3 as part of the supplemental treatability testing program
conducted in 1995 and 1996 are presented in Appendix B, separately bound
as Volume 3. A summary of these additional data is presented as follows:

_Organic Compounds Concentration

Volatiles (ppm)

Benzene 36,000
Toluene 9,100
Semivolatiles (ppm)

1,2-Dichlorobenzene 6,100
2-Methylnaphthalene 1,300
Naphthalene 11,000

2.6.4. Impoundment 4

This 1-acre impoundment was constructed in 1943 and operated until 1975.
It was used to store organic tars from various production processes. Although
it originally contained between 7 and 9 ft (approximately 13,500 yd®) of a
tacky, stringy tar that increased in viscosity with depth, it now contains only
an estimated 1,000 yd’. The Fuel Blending/Recycling Program was successful
in removing approximately 12,500 yd® of the original tars. The surface of
Impoundment 4 is covered by an aqueous layer attributable to rainfall.

The following constituents are representative of the chemical composition of

—the-impoundment - based-on-characterization -analytical sampling (BB&L
1990). Exhibit G presents the analytical database prior to supplemental
treatability studies.

OBrien & Gere Engineers, Inc.
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_Organic Compounds Min. Max. Mean Detects
Volatiles (ppm)
Benzene 2,900 20,000 13,000 30of3
Toluene 710 6,100 3,600 30f3
Semivolatiles (ppm)
1,2-Dichlorobenzene ND - 8,200 2,800 20f3
" Naphthalene 330 20,000 11,000 30f3
Nitrobenzene ND 1,300 530 20f3
Inorganic Compounds Min Max Mean Detects
Metals (ppm)
arsenic ND 101 35 3ofb
cadmium 3 4 35 20f2
chromium ND 14 4 20of5
copper ND 20.3 9.3 40of 5
lead ND 65 246 40of5
mercury ND 0.87 0.33 4 of5
nickel 'ND 5.4 1.5 20f5
selenium ND 1.9 0.75 40of5
zinc ND 35.1 17.6 40f5

Additional characterization data generated for Impoundment 4 as part of the
supplemental treatability testing program conducted in 1995 and 1996 are
presented in Appendix B. A summary of these additional data is presented as

follows:

Organic Compounds

Concentration

-~ -Volatiles (ppm)

Benzene

Toluene

21,000

3,100

! Final Réport: November 6, 1997
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_Organic Compounds Concentration
Xylenes . 1,000
Semivolatiles (ppm)
1,2-Dichlorobenzene 1,700
Naphthalene 2,000

2.6.5. Impoundment 5

Impoundment 5, like Impoundments 3 and 4, was constructed in 1943 and
used until 1975. This 7.7 acre impoundment, with a total average depth of
approximately 12-ft, initially stored sludges from on-site manufacturing
activities. Later, organic tars, also generated from manufacturing activities at
the site, were added to the impoundment. In the 1960s and 1970s, fill
material, general plant material, drums, and construction material were also
added. The filling activities resulted in the impoundment becoming divided,
almost equally, into a "wet" (eastern) and "dry" (western) area. The dry area
is made up of the solid fill materials, and the wet area is tars and sludges. It
should be noted that the sludges underlie the fill materials, and thus cover the
entire bottom of the impoundment, not just that of the "wet" area.

The "wet" portion was originally covered by a 2.5-ft layer of stringy tar
material, which increased in viscosity with depth. The estimated volume of
this material was 13,000 yd®, of which approximately 6,200 yd® were removed
as part of the fuel blending program. Therefore, there is currently 6,800 yd*
of tar remaining. The "dry" portion of the impoundment contains
approximately 35,500 yd® of mixed fill material consisting primarily of soil, -
construction material (pieces of wood, portions of concrete slabs, steel, and
bricks), whole and portions of deteriorated steel drums, and large stones. In
effect, when it was decided to place fill materials in the impoundment, there
already existed a layer of sludge across the bottom. Thus in the "dry" portion,
the fill material covers the sludge. In the "wet" area, the tar and sludge remain
exposed.

Beneath the tar in the "wet" area, and beneath the fill in the "dry" area, is a 7-ft
deep layer of black, tacky, sludge. This material, which covers the bottom of
the impoundment, is approximately 68,000 yd® in volume. Of the 68,000 yd®
of sludge, approximately 20,400 yd® is under the mixed fill, "dry" layer, and
the remaining volume is considered in the "wet" area.

The total original volume was approximately 116,500 yd®>. After completion
of the fuel blending program, 110,300 yd® remain in Impoundment 5.

O'Brien & Gere Engineers, Inc.
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The following constituents are representative of the chemical composition of
the impoundment based on characterization analytical sampling of the black
sludge material (BB&L 1990). Exhibit G presents the analytical database
prior to supplemental treatability studies.

_Organic Compounds Min. “Max. Mean Detects
Volatiles (ppm)
Benzene . 25 82,000 10,000 9 of 14
Toluene 69 35,000 - 4,800 9 of 14
Xylenes 62 28,000 3,500 90of 14
Semivolatiles (ppm)
Benzo(a)énthracene 32 20000 120 7 of 14
2-Methylnaphthalene 19 8,100 3,700 9of 14
Naphthalene 3,300 420,000 58,000 9of 14
Nitrobenzene 540 54,000 10,000 9of 14
n-Nitrosodiphenylamine 180 14,000 4,400 9of 14
Inorganic Sludge Fill
Compounds
Min Max Mean Detects Min Max Mean Detects
Metals (ppm)
antimony ND 22 44 30of9 ND 6.5 1.63 10of4
arsenic 63 63 29.0 90of9 1 16.5 9 40f4
barium 102 7,480 2,502 90of9 63.8 229 115 40f4
beryllium ND 1.6 0.99 20f9 ND 21 0.53 10of4
cadmium ND 9.3 54 8of 9 ND 0.85 0.21 10of4
chromium 32 3,680 1,500 9of9 57.4 863 359 40f4
copper 163 3,020 1,894 90of9 124 233 190 40of4
cyanide ND 51.3 26.0 7 of 9 ND 9.6 24 10of4
lead 50 2,930 1,314 . 9.0f9 54.8 440 254 40f4
mercury 5 199 82.3 90of9 0.79 43 21 40of4
nickel 53 464 225 90of9 10.8 316 110 40f4
Final Report: November 6, 1997 219 OBrien ‘& Gere Engineers, Inc.
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Inorganic Sludge Fill
Compounds ,
Min Max Mean Detects Min Max Mean Detects
" selenium ND 6.10 2.0 8of9 ND 0.8 0.61 30f4
silver ND 3.90 3.30 60of9 NA NA NA NA
vanadium 3 71 346 ) 90of9 6 . 31 206 40f4
zinc 115 3,190 837 90of9 141 2,130 838 4 0f 4

Additional characterization data generated for sludge material within
Impoundment 5 as part of the supplemental treatability testing program
conducted in 1995 and 1996 are presented in Appendix B. A summary of
these additional data is presented as follows:

Organic Compounds Concentration

Volatiles (ppm)

Benzene 780

" Toluene 3,000
Xylenes v 2,200
Semivolatiles (ppm)
Benzo(a)anthracene 360
2-Methylnaphthalene 12,000
Naphthalene 240,000
Nitrobenzene - 1,600
n-Nitrosodiphenylamine 3,100

2.6.6. Impoundment 14

Impoundment 14 was constructed in 1954 and operated until 1958. It was
used for the storage of organic tars. Sludges and general plant debris were
disposed of in the impoundment at a later time. It has a surface area of
approximately 0.9 acre, is 4 to 5 ft deep, and contains approximately 5,000
yd® of a mixture of stringy organic tar, organic sludge, and general solid
wastes. A water layer covers the surface of the impoundment and varies in
depth with rainfall. Small trees and other vegetation are rooted in the berms
around the impoundment. :

O'Brien & Gere Engineers, Inc.
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The following constituents are representative of the chemical composition of
the impoundment based on characterization analytical sampling (BB&L
1990). Exhibit G presents the analytical database prior to supplemental
treatability studies.

Organic Compounds Min. Max. Mean Detects

Volatiles (ppm)

Benzene 610 1,300 960 20f2
Chlorobenzene 1,400 3,200 2,300 20f2
Toluene 1,200 1,300 1,300 20f2
Xylenes (total) 920 1,400 - 1,200 20f2

Semivolatiles (ppm)

Naphthalene ND 7,800 3,900 10f2
Nitrobenzene ND - 1,600 800 10f2
Inorganic Compounds Min Max Mean Detects
Metals (ppm)
antmony ND 33 17 10f2
arsenic ND 101 26 3of4
beryllium ND 0.3 0.15 10f2
cadmium - ND 5 21 30f4
chromium 11 310 86 40of4
copper 40 730 371 40of4
lead 46.4 650 267 " 40f4
mercury ND 40 17.6 30of4
nickel 4 68 36 4 of4
selenium 002 24 0.62 40f4
silver » ND 0.3 0.075 10f4
zinc 81 810 458 4of4
Final Ref;ort: Novémber 6; 1 997 R 2-21 O'Brien & Gere Engineers, Inc.
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Additional characterization data generated for Impoundment 14 as part of the
supplemental treatability testing program conducted in 1995 and 1996 are
presented in Appendix B. A summary of these additional data is presented as
follows:

Organic Compounds Concentration

Volatiles (ppm)

Benzene 350
Chlorobenzene . 2,200
Toluene ' 820
Xylenes 840
Semivolaﬁles (ppm)
Naphthalene 36,000
Nitrobenzene 8,500
_N-Nitrosodiphenylamine 21,000

- 2.6.7. Impoundment 20

Impoundment 20 was constructed in the early 1950s and used until 1980 as a
settling basin for the on-site treatment of wastewater generated from former
dye and pigment operations. In 1986, the contents of Impoundment 20 were
subjected to a partial in situ solidification process using a mixture of cement
kiln dust and Portland cement. After in situ solidification was completed, the
surface of the impoundment was covered with a 6-mil synthetic liner and
graded with approximately 1 ft of clean fill.

Impoundment 20 is approximately 1 acre in area and contains 7,800 yd® of a
sludge/cement/kiln dust blend with an average depth of about 6.5 ft. The

~ material in the impoundment is fairly homogeneous, with some variation in
consistency due to incomplete mixing that apparently occurred during the in
situ solidification process.

0'Brien & Geré Engineers, Inc. 2-22 Final Report: November 6, 1997
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The following constituents are representative of the chemical composition of
the impoundment based on characterization analytical sampling (BB&L
1990). Exhibit G presents the complete analytical database prior to
supplemental treatability studies.

Organic Compounds Min. Max. Mean Detects

Volatiles (ppm)

Benzene 1,600 5,500 3,600 30of3
. Chlorobenzene 250 3,000 1,500 30f3

Xylenes 960 2,900 1,800 30f3

Inorganic Compounds Min - Max Mean Detects

Metals (ppm)
antirr:ony 28 663 391 30f3
arsenic 6.26 8.4 7.33 20f2
barium ' 38.6 40.5 39.6 20f2
beryllium 1.3 1.36 1.3 20f2
cadmium 1.5 2.03 1.91 30f3
chromium 1500 58,400 34,033 30of3
copper 1600 8270 5737 30of3
cyanide 26 272 2.66 20f2
lead 1000 1880 1480 30of3
mercury 0.27 1.18 0.85 © 30f3
nickel 240 462 379 30of3
selenium 0.03‘ 1.36 0.9 30of3
silver 0.2 272 1.84 30f3
vanadium 100 107 104 20f2
zinc 13,800 148,000 80,900 20f2
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Additional characterization data generated for Impoundment 20 as part of the
supplemental treatability testing program conducted in 1995 and 1996 are
presented in Appendix B. A summary of these additional data is presented as
follows:

Organic Compounds Concentration

Volatiles (ppm)

Benzene ‘ 5,200
Chlorobenzene 4,100
Xylenes 5,500

2.6.8. Impoundment 26
Impoundment 26 was constructed in 1943 and used until 1955 for the storage
of organic tars. It was later filled with construction material, general plant

- material, and fill material. Impoundment 26 is 1.3 acres in surface area, has
‘an average depth of approximately 14-ft, and contains approximately 22,000

yd® of tar mixed with fill material and general solid wastes. About two-thirds
of the surface of this impoundment is fill, while the remainder consists of
exposed organic tar material mixed with general solid wastes and plant waste.
The majority of tar (mixed with fill) is hard and brittle, and it is often found
in various-sized chunks. The viscosity of the tar decreases with temperature;
warm weather sometimes causes tar seeps near the surface.

The following constituents are representative of the chemical composition of .
the impoundment based on characterization analytical sampling (BB&L
1990). Exhibit G presents the analytical database prior to supplemental
treatability studies.

Organic Compounds Min. Max. Mean Detects

Volatiles (ppm)
Benzene 0.04 330 85 4ofd
Toluene 0.02 1,400 480 3of4

Semivolatiles (ppm)

Benzo(a)anthracene 5.20 660 330 40of5

Naphthalene 26 170 68 4 0of 5

n-Nitrosodiphenylamine 26 450 150 4 0of5
O'Brien & Gere Engineers, Inc. 224 Final Report: November 6, 1997
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Inorganic Compounds Min Max Mean Detects

Metals (ppm)
antimony 7.7 43.9 26.2 40f4
arsenic 21 . 439 21.0 6 of 6
barium 34 43.9 1789 40f4
beryllium , ND 0.6 0.60 10f4
cadmium 7.7 51.2 216 60f 6
chromium 55 266 149 60f6
copper 530 5290 2106 6of6
cyanide ND 23 1.9 30of4
lead 668 38,200 7,770 6 of6
mercury 2.1 16.8 5.4 6 of 6
nickel 58.3 829 284 6 of 6
selenium 1.4 76 21 40f6
silver 37 217 10.7 6 of 6
vanadium 171 61.9 424 40f4
zinc 860 5820 2623 6 of 6

Additional characterization data generated for Inpoundment 26 as part of the
supplemental treatability testing program conducted in 1995 and 1996 are
presented in Appendix B. A summary of these additional data is presented as -
follows:

Organic Compounds Concentration

Volatiles (ppm)
Toluene 7

Semivolatiles (ppm)

1,2-Dichlorobenzene 79
--—--Benzo(a)anthracene : 490
Naphthalene 45
n-Nitrosodiphenylamine 37
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2.6.9. Summary and impoundment materials categories

The eight Group IIl impoundments cover a total of more than 17 acres.
Originally they contained approximately 229,300 yd® of mixed waste
materials. Approximately 10% of this waste, or 18,700 yd®, was removed and
recycled as part of the fuel blending/recycling program. The total current
volume is, therefore, approximately 210,600 yd®>. The impoundment volumes
are summarized below.

Before fuel After fuel
blending/recycling blending/recycling
Impoundment volume (yd®) volume (yd®)

1 19,500 19,500
2 24,000 24,000
3 21,000 21,000
4 13,500 1,000

5 116,500 110,300
14 5,000 5,000
20 7,800 7,800
26 22,000 22,000

Total - 229,300 210,600

The heterogeneous chemical and physical makeup of several of the
impoundments, as evidenced by the presence of general plant debris and fill
in Impoundments 3, 4, 5, 14, and 26, was the reason that, in January 1992, a
field pilot study was conducted (BB&L 1992c). This program evaluated
screening to separate general solid wastes from fill, tar or sludges in
Impoundments 3, 5, and 26. In addition to providing useful information
regarding the development of remedial alternatives, it also helped to expand
the physical characterization database for these impoundment materials.
Relevant information from this study is summarized in a report and is
incorporated into the discussion and development of remedial alternatives in
Section 6.

These impoundments have been subdivided into separate material categories
within this CMS/FS based on physical characteristics and material handling
properties. By categorizing common materials within the Group III
impoundments, a more consistent treatment evaluation can be conducted for

O'Brien & Gere Engineers, Inc.
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2. Site background

each material category. The categorization is also more adaptable to full-scale
remediation.

The material categories presented on Table 2-1 have been developed based on
material types, physical handling properties, and existing analytical
characterization. The following summarizes the impoundment categories:

L]

Category A - High Btu tar ( Impoundments 1 and 2)

L]

Category B - Low Btu tar/sludge ( Impoundments 4, 5 (wet), 14, and 20)

Category C - Impoundment 3

L]

Category D - Non-hazardous material (Impoundments 5 (dry) and 26)

L]

' b
Category E - General plant debris (Impoundments 3, 4, 5, 14, and ;07’ y

Category D was developed to include the non-hazardous material in the Group
III Impoundments, primarily Impoundment 5 (dry) and 26. Materials in
Impoundments 5 (dry) and 26 have been categorized as non-hazardous
material for the purpose of the CMS/FS based on previous NJDEP
classification (Schiffman 1990, 1991) and data (BB&L 1995). Additional
sampling and analyses may be necessary to verify the classification during the
remedial design phase. '

Table 2-1 presents a breakdown of the material categories, a detailed
description of the material, material volumes, the historical use of the
impoundments, and other miscellaneous information. The evaluations
presented in this CMS/FS Report are based on the material classifications and
not individual impoundment references.
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3. Identification and screening of technologies

The first phase of the CMS/FS is the development of remedial alternatives
which includes the identification and screening of technologies. The objective
of the identification and screening of technologies is to develop a range of
potential technically implementable remedial technologies for the Group III

-impoundment materials which can meet remedial objectivesand which are

protection of human health and the environment. The steps in this process
include the following:

» development of RAOsb

¢ identification of g¢neral response actions

. qstimation of volumes and areas of media

+ identification of potentially applicable remedial technologies

» screening of technologies with respect to technical implementability.
Technologies which are identified to be technically implementable are further
evaluated with respect to effectiveness, implementability, and cost in Section 4,

at which point technologies are selected for remedial alternative assembly in
Section 6.

3.1. Remedial action objectives

RAO:s are goals for protection of human health and the environment at a site
which are identified for specific environmental media or operable units. RAOs
are based on constituents of concern, exposure or migration pathways, and
preliminary remediation goals. USEPA’s Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA (USEPA 1988b)
specifies that preliminary remediation goals be based on readily available risk
information and ARARs, but that final remedial actions be based on baseline
risk assessment results and the exposure and risk evaluations for remedial
alternatives.

Final Report: November 6, 1997
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The Baseline Endangerment Assessment was conducted to evaluate potential
risks associated with the impoundments at the site in their current state. The
Baseline Endangerment Assessment concluded that the potential excess cancer
risk associated with volatile organic emissions from the water covers from
Impoundments 1 and 2, 2.4 x 10, was slightly above USEPA s risk guideline
of 1 x 10, It was also concluded that the other Group III impoundments did
not pose an unacceptable risk to identified receptors.

As discussed above, ARARs must be considered in addition to risk
information in establishing preliminary remediation goals; chemical-specific
ARARSs are therefore considered during RAO development. The Group III
impoundment materials are the only media addressed by this CMS/FS; other
site media are addressed as separate operable units for the Bound Brook site.
Potential chemical-specific ARARs for the Group III impoundment materials
were not identified.

The following RAO has been developed for the Group III impoundments
based on migrati_on pathway and exposure pathway considerations:

¢ Eliminate the migration of constituents from the Group IIl impoundments,
to air, soil, ground water and surface water at levels representing an
unacceptable human health or environmental risk or resulting in
exceedances of ARARs.

3.2. General response actions

Following the development of RAOs, the next step in the CERCLA process
is the identification of general response actions which will address the Group
III impoundment materials and the RAOs. General response actions are
categories of remedial actions. General response actions encompass various
technologies, which are later identified during the CERCLA process. General
response actions which address the RAOs for the Group I impoundment
materials include:

s containment actions
¢ removal actions
¢ treatment actions

disposal actions.

L]
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3. Identification and screening of technologies

Technologies addressed by these general response actions are discussed in
Section 3.4, following the identification of volumes and areas of impoundment

~material to be addressed by each general response action.

3.3. Volumes and areas of media

RAOs and identified general response actions are considered to identify the
volume and area of material to be addressed in the CMS/FS. A summary of
the estimated areas and volumes of each Group III impoundment material type
is presented in Table 2-1. For impoundment removal actions. Impoundment
1 and 2 contents and underlying soil would be removed to the ground water
level.  For the remaining Group III Impoundments, impoundment materials
and 6 inches of underlying soil would be removed. The volume of soil to be
removed was included in the total volume estimate for each impoundment.
Investigation and management of the soils remaining after the removal actions
will be the subject of a separate operable unit, as specified in the ACO.

For the purposes of these estimates, it was assumed that the underlying soil to
be removed with the impoundment materials would have relatively similar
characteristics to the materials overlying it and was subsequently not included
as a separate material category.

3.4. Identification and screening of remedial technologies

The identification and screening of technologies for the Group III
impoundments is documented in the 1991 CMS/FS Work Plan (BB&L .
1991a).- That screening effort indicated that the following technologies were
potentially applicable for the Group III impoundment materials:

¢ bioremediation

o thermal treatment

* solidification

-« fuel blending/recycling

* in-place containment (IPC).

:‘I ; Final Report: November 6, 1997
| ST72.013\5_rpts\d21\cms

3-3 O’Brien & Gere Engineers, Inc. -



American Home Products Corporation - Group III CMS/FS

This CMS/FS is based on the disposal location of the Group III impoundment

~material to be on-site within the Impound 8 facility. For this reason,
technology comprising placement within Impound 8 has also been included in
the following evaluation. Off-site disposal was evaluated only with respect to
non-hazardous impoundment material.

General descriptions’ of each of these technologies are presented in the
following sections. The evaluation of each of these as alternatives is
documented in Section 4.

3.4.1. Consolidation in Impound 8

Consolidation in Impound 8 entails physical conditioning of materials as
necessary to achieve unconfined compressive strength requirements for final
disposal in the Impound 8 facility. This facility is a state-of-the-art, triple-
lined hazardous waste management facility. It has been designed, constructed,
and operated in accordance with a hazardous waste permit. Conditioning
would include the addition of agents such as Portland cement, sodium silicate
and moisture. During conditioning, off-gas control may be used to control
residual organic vapors or particulate matter.

Placement of material in the Impound 8 facility must be performed with
consideration given to the potential for damage of the non-woven geotextile
filter media at the top of the primary leachate layer. Based on a debris
placement evaluation presented in Appendix C, no size restrictions are
proposed for placement of rocks and debris in Impound 8. The recommended
placement procedure for debris should limit placement to no closer than 2-ft
from any geotextile, geomembrane, or geosynthetic material, and debris should
not be placed above the sideslopes.

3.4.2. Bioremediation
Bioremediation is a remedial process that uses naturally occurring or specially
cultivated microorganisms to digest and breakdown organic contaminants into
simpler components under manipulated environmental conditions. Biological
processes can remediate organic substances in soil, water, air, sediment and
waste treatment residuals. Bioremediation technologies may be applied to
solid-phase, aqueous-phase, and vapor-phase media. Based on previous
studies, solid-phase technology was concluded to be more implementable and
cost-effective than slurry-phase technology for Group III Impoundment
—materials (Shah 1995).~-The NJDEP directed Cyanamid to conduct field scale
solid-phase bioremediation pilot testing for Impoundments 3, 4, 5, 14, 20 and
26 to aid in establishing treatment objectives. This testing was conducted by
O’Brien & Gere in 1995 and 1996.
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3. Identification and screening of technologies

The bioremediation treatment that was piloted simulated aerated pile
treatment. Sludge or solid-phase media is layered in lifts with aeration piping.
Typically the pile is covered, and air inlet ports are provided. Air is pulled (or
pushed) through the pile and, generally, collected in a common exhaust
discharge. Discharged air may require treatment. Nutrients are provided in
solid or liquid form. In the former case, fertilizer is blended with the feed
prior to constructing the pile; in the latter case, nutrients are added using spray
or drip irrigation methods intermittently throughout the operation. The system
tested provides advantages of maximum treatment for minimum space usage,
emission control capabilities and overall volume reduction of contaminated
material. The fine particle size material encountered requized the addition of
a detackification agent, such as hay, straw, cured compost, woodchips,
sawdust, or sand, which is used to provide or improve the texture, structure
and porosity of the compost mixture. The detackification agent can also be
used to lower the moisture content of the compost to the desired level and in
some cases can also serve as an additional carbon source to supplement the
contaminant load.

Compost core temperature is typically elevated (1 to 7° higher than periphery),
providing the benefit of improved kinetics and year round efficiency.
Treatment within a period of three weeks was shown to be effective for the
materials tested.

The results of the pilot-scale testing performed in 1995 and 1996 by O’Brien
- & Gere are presented in Appendix B and discussed in Section 5.

3.4.3. Thermal treatment

The NJDEP directed Cyanamid to conduct further thermal treatment testing
for Impoundments 1 and 2 to aid in establishing treatment objectives (Shah
1995). This testing was based on LTTT technologies. The following is a
description of the LTTT testing that was conducted.

Pretreatment. Pretreatment was found to be necessary to condition and
detackify the material prior to processing in a LTTT system. Pretreatment
was also found to remove VOCs and SVOCs from soils or sludges by
use of mixing equipment, controlled volatilization, and thermal
desorption. For this reason, the pretreatment step for Impoundments 1
and 2 is referred to as thermally-enhanced mechanical desorption
(TEMD). The technology can be implemented during material

- -conditioning,~where - the-addition of conditioning agents occurs for
subsequent materials handling, treatment, or disposal. TEMD utilizes a
combination of two mass transfer mechanisms:
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i

» Volatilization, whereby the material is processed in a pug mill or
similar mixing device where VOCs and SVOCs are released through
the mixing process and subsequently collected by various vapor
control devices.

o Thermally-enhanced desorption, whereby heat generated by the
process assists in the volatilization of VOCs or SVOCs. Heat
generation can be accomplished by chemical reaction with the
conditioning agent ( heat of hydration from neutralization),
mechanical friction, or by use of heated process equipment.

TEMD was evaluated during the pilot testing of sludges from
Impoundments 1 and 2. The TEMD process evaluation included the
mixing of sludge with Portland cement (Phase I), followed by mixing in
a pugmill with limestone aggregate (Phase II). The addition of Portland
cement served three purposes: detackification, neutralization, and heat
generation through hydration. Detackification and neutralization are
necessary for subsequent materials handling and thermal treatment.
During neutralization, heat is generated which assists in the removal of
VOCs and SVOCs from the waste matrix during mixing.

During Phase II, limestone aggregate was added to the Phase I conditioned
sludge in a pugmill. The limestone aggregate further enhanced the
mixing of the sludge with the Portland cement, maintained pH-
neutralization, and allowed further organic compound volatilization of the
sludge.

During both Phase I and Phase II conditioning, the VOCs and SVOCs are
desorbed from the sludge into the vapor phase. Off-gas control can
consist of a variety of air pollution control technologies, such as
condensation, carbon adsorption, or thermal oxidation. Gas scrubbing
and particulate control may also be necessary for inorganic acid gases and
particulates that may be evolved during processing.

The potential advantages of TEMD were realized during the
preconditioning of Impoundment 1 and 2 sludges for subsequent LTTT.
During the TEMD processing, temperatures of 100 to 150° F were

- attained, and laboratory results revealed that in some instances, up to 99%

of VOCs and SVOCs were removed.

O'Brien & Gere Engineers, Inc.
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Low temperature thermal treatment. LTTT is a technology used to
- remediate VOCs and SVOCs in soils or sludges by increasing the material
temperature to volatilize the organics. The vapors generated during LTTT
can be collected by various methods, such as condensation followed by
adsorption, and treated before release, such as by thermal oxidation.
LTTT is effective for the range of VOCs and SVOCs found in
Impoundments 1 and 2.

LTTT can be implemented by a number of types of equipment that usually
apply direct or indirect heat to the organic materials. Typically, operation
is in the 200 to 600° F range. Generally, the minimum heat supplied is
necessary to remove the moisture from the waste matrix being treated.
Water, VOCs and SVOCs are separated from the solids in the thermal
desorption unit, often with the assistance of a purge gas (nitrogen,
combustion gas, or other inert gas). After the separated gas exits the
thermal desorber unit, it is collected and treated to remove the volatile
fraction.

LTTT is especially advantageous when there are large quantities of
excavated soil or sludge, because it can be readily operated on a
continuous basis. Preconditioning is necessary to enhance materials
handling, control pH and Btu loading, and remove free liquids.

The LTTT testing in 1995 and 1996 was conducted under aerobic and
anaerobic conditions. The results of this testing are presented in
Appendix A and are summarized in Section 5.

On-site incineration. There are various types of incineration technologies
available including rotary kiln, liquid injection, multiple hearth, fluidized
bed, molten salt, high temperature fluid wall, plasma arc torch, infrared
thermal treatment, and vertical tube. Incineration would be carried out on-
site. A mobile, on-site incinerator would be used and is comprised of the
same unit operations as permanent commercial facilities, namely:
combustion chambers, feed systems, bottom and fly ash handling units,
air emissions controls, heat exchangers, and exhaust stacks. Incinerators
operate continuously, but throughput and operating temperatures vary.

Incineration is a technically proven technology for the remediation of

wastes containing VOCs and SVOCs.  Of the remedial technologies

presented in the CMS/FS, incineration is considered the only technology
-~ —which 1s capable of achieving UTS for these compounds.
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3.4.4. Solidification

Solidification is an effective technology for treatment of inorganic compounds
and is applicable for a wide variety of materials, which may include soil,
sludge, tar, and solid wastes. It is generally used to immobilize inorganic
constituents in the waste material by using additives and binders, such as
cement. The additives and binders can be mixed with the waste material in
situ or ex situ. Solidification adds strength and reduces the mobility of
contaminants, but generally does not destroy them.

Treatment by solidification for Group III materials could immobilize inorganic

constituents and reduce the mobility of organic constituents in a single
processing step. Solidification usually does not produce any waste streams
requiring further treatment. Solidification of residual waste streams from
other treatment technologies, such as thermal or biological, is often used to
add strength prior to ultimate disposal of the waste in a landfill.

The best mixture of additives and binders for a specific waste can be
determined by a bench-scale treatability study. = For example, high
concentrations of organic compounds in the waste material may have an
inhibiting effect on the curing process and final quality of the solidified waste,
making it necessary to try different mixtures in order to achieve acceptable
results.

3.4.5. Fuel blending/recycling

Fuel blending/recycling involves the beneficial reuse of impoundment
materials. Recycling of tars in Impoundments 4 and 5 was discussed in
Section 2. The recycling option is potentially available for the remaining tars -
in Impoundments 4 and 14. Recycling can also be considered as part of a
process option for the other treatment technologies. For example, solid or
liquid residuals from LTTT may be taken off-site for use as a supplemental
fuel source in certain industrial processes.

3.4.6. In-place containment

IPC is a grouping of technologies that, when combined, effectively can control
the potential migration of contaminants to the environment. This technology
provides a level of protection comparable to a "new," engineered landfill. IPC
technologies control and manage the contaminants without the need to remove,
handle or re-landfill the waste materials. The primary approach to IPC is to

--engineer -a-*barrier" -around -waste materials to -isolate or disengage the

contaminants from the environment. The "barrier" is an engineered structure
consisting, for example, of a landfill cap ("top"), slurry walls and sheet piling
("sides"), and horizontal wells ("bottom").

O'Brien & Gere Engineers, Inc.
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An engineering study of this technology was conducted because of the large
volume of landfill-like material and solid wastes in Impoundments 3 and 5,
and the number of applicable technology alternatives to engineer an IPC
structure. The engineering study (BB&L 1995b) is presented in Exhibit E,
separately bound as Volume 4.

3.4.7. Off-site disposal

Off-site disposal involves transportation of material to a commercial landfill
facility for disposal. This technology is included for evaluation with respect
to non-hazardous impoundment material.
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4. Evaluation of technologies

-Remedial technologies which remained from the initial screening performed in

the CMS/FS Work Plan, are further evaluated with respect to the criteria of
effectiveness, implementability, and cost in accordance with the CERCLA
process. These technologies are evaluated for each of the Group III
impoundment material categories identified in Section 2.6.9. Effectiveness,
implementability, and cost evaluations reflect consideration of the ultimate
disposal of the Group III impoundment materials in the Impound 8 facility.
Based on the results of this evaluation, technologies have been selected for each
material category.

4.1. Evaluation of technologies

The technologies identified in the CMS/FS Work Plan as potentially applicable
are evaluated with respect to effectiveness, implementability, and relative cost
in this section. Evaluation with respect to effectiveness includes consideration
of the technology’s ability to meet RAOs (in conjunction with placement into
Impound 8), potential effects on human health and the environment, and the
technology reliability. The implementability evaluation addresses technical, as
well as administrative, feasibility of the technologies. Finally, capital costs
relative to the other technologies are evaluated for comparative purposes.

4.2. Selection of representative technologies

The evaluation and selection of technologies is presented below with respect to
categorized material groups: Category A - High Btu tar; Category B - Low Btu
tar/sludge; Category C - Impoundment 3 material, Category D - Non-hazardous
material; and Category E - General plant debris. Based on the evaluation, the
most favorable technologies were chosen for each material category.

4.2.1. Category A: High Btu tar

Consolidation in Impound 8. Consolidation in Impound 8 was chosen as an
appropriate technology as it meets the RAO through placement in a secure,
triple-lined waste management facility. It is readily implementable as long
as appropriate air pollution control is provided during strength conditioning.
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If this technology were implemented for the high Btu tar, it would require
a medium capital investment relative to the other technologies screened.

Bioremediation. Bioremediation was not chosen as an appropriate technology
for this material based on the limited effectiveness of bioremediation due
to the low pH (<1.0) of the tar material inhibiting microbial activity (BB&L

" 1991a). Based on this, it does not offer any significant advantages over
placement in Impound 8. If bioremediation were implementable for the high
Btu tar it would require a medium capital investment relative to the other
technologies screened. - »

LTTT. LTTT was chosen as an appropriate technology for this material since
it would reduce levels of organic constituents and is readily implementable.
LTTT would meet the RAO since the material would be removed from the
impoundments, treated, and placed in Impound 8 thereby eliminating
migration of contaminants to ground water and eliminating public and
environmental contact with the material. Treatment would lower the risk
through a reduction in contaminant levels. The results of the 1995 and
1996 treatability testing, described in Section 3.4.3 and presented in
Appendix A, concluded that LTTT is a proven and reliable technology for
reducing organic constituents in the high Btu tar. The results of the 1995
and 1996 LTTT treatability testing also indicated that LTTT would be
readily implementable for the high Btu tars if preconditioning was
conducted on the material and air pollution control devices are implemented
during treatment. If LTTT were implemented for the high Btu tar it would
require a medium capital investment relative to the other technologies
screened.

On-site incineration. Incineration was chosen as an appropriate technology for
the high Btu tar materials since it is a proven and reliable means of reducing
levels of organic compounds. Incineration would effectively meet the RAO
since the material would be placed in Impound 8 thereby eliminating
migration of contaminants to ground water and eliminating -public and
environmental contact with the material. Treatment would lower the risk
through a reduction in contaminant levels. Incineration would not be
readily implementable due to local and governmental opposition of placing
an incinerator at the facility. If incineration were implemented for the high
Btu tar it would require a high capital investment relative to the other
technologies screened.

Solidification. Solidification was not selected as an appropriate technology
because its application to organic compounds is relatively innovative and
its added effectiveness would be limited relative to consolidation in
Impound 8. The 1995 solidification study (BB&L 1995) evaluated the
extent to which organic contaminant leaching could be reduced by
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solidification via the addition of a Portland cement mixture. The study

- concluded that the use of solidification would not be effective at reducing
- the leachability of organics as measured by the TCLP test. If solidification

were implementable for the high Btu tar it would require a medium capital
investment relative to the other technologies screened.

Fuel blending/recycling. Fuel blending/recycling was not chosen as an

appropriate technology as it is not readily implementable for the high Btu
tar since outlets have not been identified. The high Btu tars remaining are
not pumpable and would require specialized equipment and handling
procedures to recycle the material into a usable fuel product. In addition,
off-site transportation would require special equipment such as lined and
heated tanker trucks is not readily available. If fuel blending/recycling were
implementable for the high Btu tar it would require a high capital
investment relative to the other technologies screened.

IPC. IPC was not chosen as an appropriate technology since it would not be

readily implementable. This is due to the physical nature of the tars
requiring extensive intricate construction materials and techniques to isolate
the material from the environment. These techniques and materials are not
readily available and do not have proven case studies upon which to base
recommendations. If [PC were implementable for the high Btu tar it would
require a high capital investment relative to the other technologies screened.

4.2.2. Category B: Low Btu tar/sludge (Impoundments 4, 5 (wet), 14, 20)
Consolidation in Impound 8. Consolidation in Impound 8 was chosen as an

appropriate technology as it meets the RAO through placement in a secure,
triple-lined waste management facility. It is readily implementable as long
as appropriate air pollution control is provided during strength conditioning.
If this alternative was implemented for the low Btu tar, it would require a
medium capital investment relative to the other technologies screened.

Bioremediation. Bioremediation was chosen as an appropriate treatment

technology for the low Btu tar/sludge since it would reduce organic
constituents and is readily implementable. Bioremediation would meet the
RAO since the material would be removed from the Impoundments and
placed in Impound 8 thereby eliminating migration of contaminants to
ground water and eliminating public and environmental contact. Treatment
would reduce the risk through a reduction in contaminant levels. The results

~-of the~1995 "and 1996 bioremediation treatability testing, described in

Section 3.4.2 and presented in Appendix B, concluded that bioremediation
is a proven and reliable means of reducing organic constituents in the low
Btu tar/sludge. The results of the 1995 and 1996 treatability testing also
indicated that bioremediation would be readily implementable for the low
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Btu tar/sludge if preconditioning were conducted on the material. If
bioremediation were implemented for the low Btu tar/sludge it would
require a medium capital investment relative to the other technologies
screened.

LTTT. LTTT was chosen as an appropriate treatment technology for the low

Btu tar/sludge since it would reduce organic constituents and is readily
implementable. LTTT would meet the RAOs since the material would be
removed from the impoundments, treated, and placed in Impound 8 thereby
eliminating migration of contaminants to ground water and eliminating
public and environmental contact. Treatment would lower the risk through
a reduction in contaminant levels. The 1995 and 1996 LTTT treatability
testing, described in Section 3.4.3 and presented in Appendix A, conducted
on the high Btu tars located in Impoundments 1 and 2, concluded that LTTT
is a proven means of reducing organic constituents. The low Btu tar/sludge
material has similar types of organic compounds and material handling
properties as the high Btu tar, therefore, it is likely that LTTT would also
be an effective technology for treating the low Btu tar/sludge. LTTT would
be readily unplementable for the low Btu tar/sludge if preconditioning is
completed and air pollution control devices are implemented during
treatment. If LTTT were implemented for the low Btu tar/sludge it would
require a medium capital investment relative to the other technologies
screened.

On-site incineration. Incineration was chosen as an appropriate treatment

technology for the low Btu tar/sludge since it is a proven and reliable means
of reducing levels of organic compounds in the material. Incineration would
effectively meet the RAO since the material would be placed in Impound 8
thereby eliminating migration of contaminants to ground water and
eliminating public and environmental contact. Treatment would lower the
risk through a reduction in contaminant levels. Incineration would not be
readily implementable due to local and governmental opposition of placing
an incinerator at the facility. If incineration were implemented for the low
Btu tar/sludge it would require a high capxtal investment relative to the other
technologies screened.

Solidification. Solidification was not selected as an appropriate technology

because its application to organic compounds is relatively innovative and
its added effectiveness would be limited relative to consolidation in
Impound 8. The 1995 solidification study evaluated the extent to which

- -organic-contaminantleaching could be reduced by solidification via the

addition of a Portland cement mixture. The study concluded that the use of
solidification would not be effective at reducing the leachability as
measured by the TCLP test. If solidification were implemented for the low
Btu tar/sludge it would require a medium capital investment relative to the
other technologies screened.
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Fuel blending/recycling. Fuel blending/recycling was not chosen as an
appropriate technology based on the results of the Impound 4/5 Fuel
Blending/Recycling program, which concluded that the only remaining tars
amenable to the fuel blending program were those located in Impoundments
4 and 14. Fuel blending/recycling is not readily implementable for this
material since a recycling facility has not been identified. If a recycler is
identified, a separate analysis on the viability of recycling the material in
Impoundments 4 and 14 can be conducted. If fuel blending/recycling were
implemented for the low Btu tar/sludge it would require a medium capital
investment relative to the other technologies screened.

IPC. IPC was not chosen as an appropriate technology since it would not be
readily implementable due to the physical nature of the tars requiring
extensive intricate construction materials and techniques to isolate the
material from the environment. These techniques and materials are not
readily available and do not have proven case studies upon which to base
recommendations. If IPC were implemented for the low Btu tar/sludge it
would require a medium capital investment relative to the other technologies
screened.

4.2.3. Category C: Impoundment 3

Consolidation in Impound 8. Consolidation in Impound 8 was chosen as an
appropriate technology as it meets the RAO through placement in a secure,
triple-lined waste management facility. It is readily implementable as long
as appropriate air pollution control is provided during strength conditioning.
If this alternative were implemented for the Impoundment 3 materials, it
would require a medium capital investment relative to the other technologies
screened.

Bioremediation. Bioremediation was not selected as an appropriate technology
based on the results of the 1995/1996 bioremediation treatability study
documented in Appendix B. The results of the treatability study indicated
that while Impoundment 3 material exhibited a microbial population,
removal of total VOCs and SVOCs was relatively low as compared to other
Group III materials tested. If bioremediation were implementable for the
Impoundment 3 materials it would require a medium capital investment
relative to the other technologies screened.
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LTTT. LTTT was chosen as an appropriate treatment technology for the

Impoundment 3 material based on the results of the 1995 and 1996 LTTT
treatability testing conducted on the high Btu tar. LTTT would meet the
RAO since the material would be removed from the impoundment, treated,
and placed in Impound 8 thereby eliminating the in migration of
contaminants to ground water and eliminating public and environmental
contact with the material. * Treatment would lower the risk through a
reduction in contaminant levels. The treatability testing, described in
Section 3.4.3 and presented in Appendix A, concluded that LTTT is a
proven means of reducing organic constituents. The Impoundment 3
material has similar levels of organic compounds and material handling
properties as the high Btu tar, therefore, it is likely that LTTT would also
be an effective means of treating the Impoundment 3 materials. LTTT
would be readily implementable for the Impoundment 3 material if
preconditioning is completed and air pollution control devices are
implemented during treatment. If LTTT were implemented for the
Impoundment 3 materials it would require a medium capital investment

' relative to the other technologies screened.

On-site incineration. Incineration was chosen as an appropriate treatment

technology for the Impoundment 3 materials since it is a proven and
reliable technology for reducing levels of organic compounds in the
material. Incineration would effectively meet the RAO since the material
would be removed from the impoundments and placed in Impound 8 thereby
eliminating migration of contaminants to ground water and eliminating
public and environmental contact. Treatment would lower the risk through
a reduction in contaminant levels. Incineration would not be readily
implementable due to local and governmental opposition of an incinerator
at the facility. If incineration were implemented for the Impoundment 3
material it would require a high capital investment relative to the other
technologies screened.

Solidification. Solidification was not selected as an appropriate technology

because its application to organic compounds is relatively innovative and
its added effectiveness would be limited relative to consolidation in
Impound 8. The 1995 solidification study evaluated the extent to which
organic contaminant leaching could be reduced by solidification via the
addition of a Portland cement mixture. The study concluded that the use of
solidification would not be effective at reducing leachability as measured by
the TCLP test. If solidification were implementable for the Impoundment

“~3-material - it would require a medium capital investment relative to the

other technologies screened.
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4. Evaluation of technologies

Fuel blending/recycling. Fuel blending/recycling was not chosen as an
appropriate technology based on the results of the Impound 4/5 Fuel
Blending/Recycling program which concluded that only remaining tars
amenable to the fuel blending program were those located in Impoundments
4 and 14. However, fuel blending/recycling is not readily implementable for
the Impoundment 3 material since the material is not easily pumpable and
would require specialized material handling and separation equipment. In
addition, the presence of large quantities of general plant debris within

Impoundment 3 would make processing difficult. If a recycler is identified,
a separate analysis of the viability of recycling the material in Impoundment

- 3 can be conducted. If fuel blending/recycling were implemented for the
Impoundment 3 material it would require a high capital investment relative
to the other technologies screened.

IPC. IPC was not chosen as an appropriate technology since it would not be
effective or implementable due to the physical nature of the Impoundment
3 material requiring extensive intricate construction materials and
techniques to isolate the material from the environment. These techniques
and materials are not readily available and do not have proven case studies
upon which to base recommendations. If IPC were implementable for the
Impoundment 3 material it would require a high capital investment relative
to the other technologies screened.

4.2.4. Category D: Non-hazardous material

Treatment technologies such as on-site thermal treatment, solidification, fuel
blending/recycling, and IPC were not chosen as appropriate technologies since
the Impoundment 5 (dry) and 26 material has not exhibited hazardous waste
characteristics. The following technologies were evaluated for the assumed
minor portion of non-hazardous material that exceeds treatment objectives and
the assumed majority of non-hazardous material that will meet treatment
objectives.

Consolidation in Impound 8. Consolidation in Impound 8 was chosen as an
appropriate technology as it meets the RAO through placement in a secure,
triple-lined waste management facility. It is readily implementable as long
as appropriate air pollution control is provided during strength conditioning.
if this alternative was implemented for the non-hazardous material, it would
require a medium capital investment relative to other technologies screened.

“Bioremediation. Bioremediation was chosen as an appropriate treatment
technology for the non-hazardous material which exceeds treatment
objectives since it would reduce organic constituents and is readily
implementable. Bioremediation would meet the RAOs since the material
would be removed from the impoundments and placed in Impound 8 thereby
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eliminating migration of contaminants to ground water and eliminating
public and environmental contact. Treatment would reduce the risk through
a reduction in contaminant levels. The results of the 1995 and 1996
bioremediation treatability testing, described in Section 3.4.2. and presented
in Appendix B, concluded that bioremediation is a proven and reliable
means of reducing organic constituents in the Impoundment 5 and 26
" material. The results of the 1995 and 1996 treatability testing also
indicated that bioremediation would be readily implementable for the non-
hazardous material if preconditioning were conducted on the material. If
bioremediation were implemented for the non-hazardous material it would
require a medium capital investment relative to other technologies screened.

Off-site disposal. Off-site landfill disposal was chosen as an appropriate
technology for the non-hazardous material since it would meet RAOs
through placement in a secure waste management facility. Off-site disposal
is readily implementable for limited volumes of material. If this alternative
was implemented for the non-hazardous material, it would require a high
capital investment relative to the other technologies screened.

4.2.5. Category E: General plant debris

Treatment technologies such as bioremediation, on-site thermal treatment,
solidification, fuel blending/recycling, and IPC were not chosen as appropriate
technologies for general plant debris due to implementability . Furthermore,
debris would not be expected to exhibit hazardous waste characteristics and
would therefore not require treatment prior to land disposal. As part of
excavation activities associated with the Group III impoundments, general plant
debris will be removed and placed into Impound 8, which, based on the size of
the debris, has been designed to receive this type of material. The results of a
debris placement evaluation presented in Appendix C indicate no size
restrictions for placement of rocks and debris in Impound 8. Placement of
debris should be no closer than 2-ft from any geotextile, gecomembrane, or
geosynthetic material, and debris should not be placed above the sideslopes.

43 Summary of applicable technologies

The aforementioned technologies have been screened with respect to the
CERCLA screening criteria of effectiveness, implementability, and relative cost.

“The following matrix presents a summary of the potentially applicable

technologies with respect to the Group I1I material categories. The technologies
identified as potentially apphcable will be applied to each material as set forth
in the following chart.
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4. Evaluation of technologies

Material Categories

Technology
A B o D E

Consolidation into Impound 8 v/ v v v/
Bioremediation

LTTT

D Y N N N
N

Incineration
Solidification

Fuel Blending/Recycling
IPC

Off-site disposal ' v

v = Potentially applicable technology with respect to material category.

Category A = High Btu tar

Category B = Low Btu tar/sludge
Category C = Impoundment 3 materials
Category D = Non-hazardous material
Category E = General plant debris

It should be noted that, although solidification was identified as not applicable
for organics treatment and will not be carried through into the detailed analysis,
it will be retained as secondary treatment for residuals. Solidification is a
secondary treatment process to meet the strength requirement for placement in
Impound 8 and to further reduce the leachability of metals.
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5. Treatment objectives

5.1. Introduction

An integral component of each remedial alternative is the proposed final
disposition of treated residuals in the Impound 8 facility. Impound 8 is a
permitted, triple-lined waste management facility that has multiple leachate
control and ground water control systems. The facility has been designed and
constructed for disposal of impoundment sludges as part of a site-wide remedial
program. -As stated previously, this report assumes that the Impound 8 facility
may be designated as a CAMU; otherwise incineration is the only appropriate
technology. Direct placement within Impound 8 meets the RAO for the Group
I impoundments. The USEPA and NJDEP have directed Cyanamid to conduct
field-scale treatability studies to assist in identifying appropriate treatment -

‘objectives. Treatment prior to placement into the CAMU will provide an extra

level of protection to the selected remedy. The information from the treatability
studies has been considered along with the results of an evaluation of the
principal threats in the Group III impoundment materials to determine
appropriate treatment objectives. Consistent with the NCP, the evaluation of
principal threats considers the toxicity, mobility, and volume of hazardous
substances within the Group III impoundment materials. This approach reflects
USEPA’s emphasis on achieving protection of human health and the
environment through the “aggressive but realistic use of treatment” (OSWER
Directive 9355.0-27FS, April 1990).

To designate Impound 8 as a CAMU, the EPA Regional Administrator must
determine that the CAMU designation will “minimize future releases, to the
extent practical” (40 CFR Part 552(c)(4)), in order to ensure that “adequate
long-term controls™ are imposed for any wastes remaining within a CAMU (58
FR 8668). Finally, the Regional Administrator can use “as appropriate,”
treatment technologies “to enhance the long-term effectiveness of the remedial
actions by reducing the toxicity, mobility or volume of material that will remain
in place after closure of the CAMU” (40 CFR Part 264.552(c)(6)). Cyanamid
will be achieving this effectiveness criteria for the Group III material through the
following: )

o Treatment of material exhibiting RCRA hazardous waste characteristics
(thereby reducing toxicity, mobility and volume)
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« Placement in Impound 8, a RCRA-permitted waste management facility (an
- adequate long-term control).

Achievable full-scale treatment objectives for organic constituents have been
developed for the Group III impoundment materials based on the results of the
pilot-scale treatability work conducted . in late 1995 and early 1996.
Additionally, an evaluation of reduction in the levels of the most hazardous
constituents (highest risk) in the materials has also been used to support these
objectives. The reduction of organic compound concentrations, demonstrated
through the treatability studies, enhances the long-term effectiveness of the

- remedial action by reducing the toxicity, mobility, and volume of these
compounds. Furthermore, placement of the treated sludges within Impound 8
provides adequate long-term control.

Treatment objectives for metal constituents will be non-leachable as measured
by TCLP analysis. Compliance with this objective will be established during the
remedial design phase and will consist of the use of pre- and post-treatment
analytical data. Post-treatment will be conducted to achieve strength criteria,
and if necessary, to meet TCLP levels prior to placement in Impound 8.

Group III materials that will not be subject to treatment include non-hazardous
material such as fill material that does not exceed treatment objectives and
general plant debris associated with the impoundments. The general plant
debris consists primarily of concrete and steel. Debris will be removed from the
impoundments and placed in the Impound 8 facility. While treatment is not
necessary for a CAMU, Cyanamid will clean the debris as a best management
practice consistent with EPA guidance. Cleaning methods will be evaluated and
identified during the remedial design phase and may include mechanical
separation, steam cleaning, pressure washing, or other method, as necessary, to
remove free sludge prior to placement in Impound 8.

5.2. Supplemental pilot-scale treatability studies

Pilot-scale treatability studies were conducted for solid-phase bioremediation
(Impoundments 3, 4, 5, 14, 20, and 26) and LTTT (Impoundments 1 and 2)
during late 1995 and early 1996. These programs were conducted in accordance
with NJDEP-approved Work Plans (O'Brien & Gere 1995b and O'Brien & Gere
1995a). This section briefly describes the programs and the results. A more

- complete description of ‘the pilot-scale treatability studies is provided in
Appendix A, Impoundments 1 and 2 Pre-Design Testing Report, and Appendix
B, Solid Phase Biotreatment Field Pilot Test Report.
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3. Treatment objectives

5.2.1. Compounds of concern

During excavation of the sludges from each of the Group III impoundments,
sampling and analysis was conducted for VOCs, SVOCs and other
characteristic parameters. Based on these results, a statistical analysis was
performed to assess the prevalence of individual VOC and SVOC compounds
within the Group III impoundment material. This analysis is provided in
Appendix C. Based on this evaluation, eight compounds represented over
99.5% of the mass of detected VOC and SVOC compounds. These were
identified as predominant compounds of concern, and are as follows:

yocC SVOC
* Benzene .  Naphthalene
* Toluene » Nitrobenzene
» Total Xylenes * 1,2 Dichlorobenzene
* N-nitrosodiphenylamine

2-methylnaphthalene

In addition to considering prevalence within the Group IIl impoundments, the
compounds of concem are justified based on the evaluation of toxicity, mobility
and volume. This evaluation, presented in Section 5.6, demonstrates that four
compounds, ie., benzene, nitrobenzene, naphthalene, and n-
nitrosodiphenylamine represent more than 90 percent of the cancer and
noncancer risks associated with the Group IIl impoundment materials. For these
reasons, the selected compounds of concern are appropriate as indicator
compounds for assessing treatment objectives during full-scale remediation.

Additionally, as discussed in Section 5.1, treatment objectives for metals will be
RCRA-defined leachate concentration levels as measured by TCLP analyses.
Compliance with this objective will consist of the use of pre or post-treatment
analytical data.

5.2.2. Bioremediation field pilot testing

The bioremediation field pilot testing program was conducted on materials
excavated from Impoundments 3, 4, 5, 14, 20, and 26. Solid-phase
bioremediation was previously identified by Cyanamid and acknowledged by
NJIDEP as being more implementable and cost-effective than other forms of
treatment for these impoundments. Based on this, the NJDEP directed
Cyanamid to conduct field pilot testing for solid-phase bioremediation for the
purpose of establishing treatment objectives. Appendix B presents results of

- the field pilot testing.
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The pilot process generally consisted of excavation, pre-conditioning, and
biotreatment. Material was excavated from each of the subject impoundments
and blended with additivés based on ratios developed during laboratory testing.
Additives included sawdust, lime, and nutrient addition.

Following blending, the amended material (compost) was aerated to promote
biological treatment. The pilot test was operated for three consecutive three
week stages, followed by a three week confirmation test. During this time,
moisture and nutrients were added to the composted material. In order to
maintain adequate temperature for biological treatment, the pilot program was
conducted inside a temporary heated structure that was specially constructed for
the test. Analytical sampling was conducted after weeks 3, 6, and 9 to assess
the progress of the biological treatment for each treatment phase.

The analytical results of the testing are summarized in Appendix D. These
results compare the reduction of VOCs and SVOCs with respect to raw material
concentrations. Solid-phase bioremediation was generally able to reduce the
concentration of most VOCs and SVOCs by greater than 90% based on the
original excavated sludge concentrations. An exception to this removal
effectiveness was the treatment of material within Impoundment 3 where
removal values were significantly less than other materials. Due to the apparent
inhibitory nature of the Impoundment 3 material, bioremediation was
determined not to be an appropriate technology for this impoundment. For the
other impoundments that underwent bioremediation testing, benzene removal
was particularly effective, averaging 99% after three weeks of treatment.

Within Appendix D, the reduction in concentrations was statistically analyzed
through the progression of the treatment. This analysis revealed that the level
of treatment at three weeks was within approximately one standard deviation of

the time-averaged treatment level (weeks 3, 6, and 9) for the prevalent

compounds that were identified.

The following table summarizes the treatment concentrations of representative
compounds of concern. This process focuses the evaluation of treatment to what
could be reasonably applied across the entire mass of the Group III
impoundment material. By using this approach, appropriate and achievable
compound reductions are identified which can be utilized in determining full-
scale treatment objectives.
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5. Treatment objectives

Compound Initial Minimum Treatment Level Max. of Overall Overall
Conc. § Std.

- Compounds of Concern  (mg/kg) 4 15 14 |20 1-26 Minimum  Average®  Dev."
Benzene 21,000 1.20 1.09 1.78 0.610 . 0.001 1.78 2.49 298
Toluene 3,100 0.759 284 280 0.187 0.008 284 4.94 7.89
Xylene (total) - 5,500 1.18 3.63 2.00 50.800 0.007 50.9 30.5 52.0
Naphthalene | 240,000 250 3360 2850 9.17 9.59 3360 3490 5024
Nitrobenzene 8,500 3.80 718 1850 4.30 4.47 1850 517 981
1,2-Dichlorobenzene 1,700 777 204 437 1.37 1.7 77.7 485 70.0
N-Nitrodiphenylamine 21,000 14.8 967.00 6390 17.6 6.61 6390 1878 3340
2-Methyinaphthalene 3.42 591.00 299 377

9,200 61.0 591.00 309 3.80

Note: (1) Refer to Appendix F for basis of calculation.

Based on this data and the statistical analysis, a biological treatment time frame
of three to nine weeks and the associated minimum treatment levels have been
identified as being appropriate for determining achievable treatment objectives
for the Group IIT impoundment materials. These levels sufficiently enhance the
protectiveness of the remedial alternatives which, with final placement into
Impound 8, already meet the remedial action objective. Additional treatment
beyond this timeframe does not provide sufficient additional concentration or
risk reduction, as demonstrated through the statistical analysis, to justify its use.
The benefits potentially derived from further enhancements beyond that
associated with the pilot study treatment timeframe is substantially less than the
additional costs of the unwarranted treatment. For this reason, the minimum
concentration data sets associated with the three to nine week biological
treatment timeframes will be utilized in developing the achievable treatment
objectives. :

5.2.3. Low temperature thermal treatment

LTTT was identified as being a potential remedial technology for
Impoundments 1 and 2. For this reason, Cyanamid conducted various
treatability studies using the LTTT technology. The initial treatability studies
used TCLP standards as a benchmark. NJDEP advised Cyanamid that TCLP
standards were not relevant. Instead, NJDEP required that Cyanamid conduct
further LTTT studies to assess performance treatment levels. Appendix A
presents the results of these studies.
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A major focus of the low temperature pilot program was to develop a
comparable database of achievable LTTT levels by providing a consistent raw
material for testing different LTTT operating parameters. The program
consisted of excavation, pilot-scale preconditioning, and vendor testing. The
LTTT technologies utilized during this program included pre-conditioning and
aerobic and anaerobic treatment technologies.

Materials obtained from Impoundments 1 and 2 were pre-conditioned to
detackify and adjust pH through mixing with different additives (Phase I
conditioning). An aggregate additive (Phase II conditioning) was also used by
certain LTTT technologies which had process limitations on maximum Btu
content and percent sulfur.

The pretreatment results indicated that Portland cement achieved the best Phase
I conditions for material handling. Analysis of the data revealed the original
VOC/SVOC concentrations of the raw sludge were significantly reduced as a
result of this preconditioning. Phase I samples were also sent for low
temperature thermal treatment testing using an anaerobic thermal screw
treatment technology. Operating conditions for each material tested was based
on an approximate temperature range of 200°F to 600°F that was achieved
through successive passes of approximately 10 min retention time each.

Phase II preconditioning consisted of mixing limestone with the Phase I product.
Phase II material was also sampled for chemical and physical parameters.

Further VOC/SVOC removal was realized as a result of Phase II conditioning.

Phase II samples were sent to other LTTT vendors. The first technology was an
aerobic treatment technology capable of testing process conditions at 300°F and
500°F for retention times of 15 and 25 min. The second technology tested was
an anaerobic technology which evaluated operating conditions at 600°F and
800°F. In the vendor’s full-scale system, the material undergoes a low
temperature processing at one of the above temperatures, and then is further
processed whereby organic constituents undergo pyrolysis to form coke which
is then used as a supplemental fuel source for the system. This system borders
on incineration as the impoundment material which is used to form coke is
ultimately combusted.

The analytical results of the testing are provided in Appendix E and summarized
in the following table. Within Appendix E, the reduction in concentrations for
the LTTT was statistically analyzed based on the different minimum
concentrations achieved through the operating parameters tested. These results

—compare the reduction of -VOCs and SVOCs with respect to the maximum

untreated concentrations of select detected compounds.
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3. Treatment objectives

Max. Min Min Min Min Max of Overall
Initial
CompoundsofConcern  S9™-  2yR4  2MIX1 2HC4 1MIX-1  Min  Avg®  std
- (mg/kg) Devt®
Benzene 61,000 00068 0.7 0243 0118 0243 267 5.15
Toluene 16200 00065 0424  0.323 00408 0424  7.88 19.9
Xylenes (total) 3,440 0001 00855 0219 00167 0219 518 6.98
Naphthalene '9,860 0.053 1.50 0885  0.448 15 159 204
Nitrobenzene 1,330 005 130 1.4 1.20 1.40 5.20 9.39
1,2-Dichlorobenzene 2,210 0.05 0.793 1.06 1.40 140 1970 1841
N-Nitrosodiphenylamine <55 0.023 0.61 0.65 0.57 065 0608  0.141
2-Methyinaphthalene 1,520 0043 0617 0424 0535 0617 192 2238

Note: (1) Refer to Appendix F for basis of calculation.

Based on this data and the statistical analysis, a range of LTTT operating
conditions has been selected as the performance basis for evaluating this
technology for the Group III impoundment material. This range included
temperatures of 300°F - 800°F and retention times of 10 - 25 minutes. Within
the pilot study, certain data were obtained from processes that were outside of
the LTTT operating range considered appropriate for this material. These
processes, which were not included in the evaluation, included Soil tech’s ATP
system (which approximates incineration) and certain Weston operating
conditions which were below 300°F. Outside the operating range does not
increase the enhancement of the remedial alternatives’ ability to meet the RAO
proportional to the associated additional costs. Therefore, it is consistent with
CMS/FS guidance to exclude these operating conditions in evaluating LTTT
-alternatives.

5.3. Treatability scale-up factors

As discussed in Section 5.2, both the bioremediation and LTTT can significantly

reduce constituent concentrations associated with Group III materials prior to

their placement into Impound 8. Treatment and associated compound reduction

enhances the protectiveness of the remedial alternatives. The removal

efficiency, and the ability to analytically demonstrate the consistency of that
-removal, is dependent on several variables including:

* the consistency of material
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* the ability of the analytical method to accurately depict the constituent
-concentrations :

* the representative sampling of the treated materials.

In evaluating a treatment objective which could be consistently achieved and
committed to during full scale treatment, pilot studies were conducted and
samples of treated material were analyzed. The results of the pilot studies
formed the basis for the determination of consistently achievable treatment
objectives. For the Group III material, a treatment objective must be established

-which is consistently achievable and demonstrated through compliance sampling

once full scale treatment is implemented. To generate this treatment objective,
the pilot-scale analytical results which represent achievable levels for the Group
III impoundment materials, must be adjusted to account for scale-up. This
adjustment is derived from incorporating the variabilities described above in
establishing achievable treatment objectives. This approach in adjusting pilot
scale results to develop treatment objectives is consistent with design of a full

_ scale system which will require compliance monitoring.

In the development of full-scale treatment objectives, it is critical to identify the
achievable analytical levels determined during the pilot scale treatability studies.
Achievable is defined as the highest treatment level from the data set which
contained the lowest values (minimum data set) obtained from each technology.
For biotreatment, the minimum treatment levels were selected for each
impoundment (4, 5, 14, 20 and 26) based on treatability data from weeks 3, 6,
and 9. This comprises the minimum data set, from which the maximum data
point was selected as achievable. Similarly, the minimum data set for LTTT
was obtained from evaluating the treatability results from the various
Impoundment 1 and 2 layers tested. Since biotreatment was deemed not
effective for Impoundment 3, LTTT has been identified as appropriate, based
on similar characteristics to Impoundments 1 and 2. This approach best
characterizes treatment of the most difficult material within Group IIl. These
levels would then be used to represent all of the material requiring treatment
based on the technology tested. Therefore, for the Group III impoundment
material, the achievable levels from the bioremediation and LTTT pilot studies,
as described above, will be utilized in developing full-scale treatment
objectives. Appendix F provides the calculation basis for this analysis.

The distribution of sampling results among impoundment samples provides an
indication of the variability within a small number of pilot test treatment results.

- “The -pilot-test- samples-do not,however, account for potential variability in

heterogeneity of materials within an impoundment and variation in sample
collection methods. As such, they do not provide a confidence limit value which
can be readily applied to the final treatment system. Modifying factors must be
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5. Treatment objectives

I used to adjust the pilot treatment results to that which can consistently be
‘~ : achieved for a full scale system. These factors will account for the three phases

: of variability listed above. The following sections describe the adjustment
process utilized for each variable.

Consistency of material. The variability between pilot test treatment samples
can be viewed as the standard deviation of the results (concentration value).
Typically, three standard deviations away from the overall mean value
incorporates variability inherent in approximately 99% of the sample

o _ analyses. However, if viewed relative to the overall mean, it is anticipated

[ that the compliance limit would still be exceeded, statistically, by a

3 percentage of the samples. This is not acceptable in establishing compliance

, levels for a full-scale system. Alternatively, if three standard deviations are
[ o applied to the achievable pilot test samples (maximum of minimum data set
values), the resulting shift in the confidence incorporates potential future

values which may exceed those levels. It is therefore appropriate to use the

| achievable pilot test result plus a confidence limit (three standard deviations)

' in establishing the maximum full scale treatment objectives.

I' Analytical method variability. Analytical and instrumental variation may also
L ' skew the reported results. Both of these factors are routinely evaluated in the
laboratory through the addition of external standards or surrogates to the
samples. Typically, analytical responses of 10% to 30% over the actual
[ - result can be observed and are accepted by regulatory agencies. This is
' standard within approved analytical methodologies such as SW846 and
CLP.SOW OLMO1.0. The lower limit of 10% was used for scale-up to

establish the treatment objective for the full scale treatment system.

| Representative sampling. Sample collection of heterogenous materials, such
/ as those present within the Group III Impoundments, also provides a
’ recognized variability in meeting established limits. The NJDEP, in
particular, has adopted the use of compliance criteria for environmental
i . remediations requiring sampling (Site Remediation News, Spring 1995,
: Volume 7, Number 2). Compliance averaging is a method of determining
X the acceptability of sampling results compared to a target criteria. This is
( ' ' accomplished by using a “maximum available concentration” in determining
compliance. This method prevents indicating non-compliance based on a
result which may not be representative of a prevailing condition. Therefore,
in developing treatment objectives for a full-scale system based on pilot
scale analytical results, utilization of this method to account for sampling
-~ variability is warranted. The NJDEP has accepted the use of five times the
analytical result, with a ceiling of 200 ppm, as appropriate to develop a
compliance criteria.
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Application of these three adjustment factors to minimize variability
provides a reasonable full-scale treatment objective. The following table
presents the achievable pilot scale levels and the resultant treatment scale up
values. These are determined by first adding three standard deviations to
account for the inconsistency of the material during treatment, the resultant
level is then adjusted by an additional 10% to account for analytical
variability (and rounded for clarity), and finally multiplied by 5 and/or
compared to the ceiling of 200 ppm to account for sampling variability. In
this case, only the benzene results were multiplied by 5, all others met the

NIDERP. ceiling of 200 ppm.

Biotreatment (applicable to Impouhdments 4,5, 14, 20 and 26)

Adjusted Maximum
Overall Adjusted for Treatment
Treatment Standard for 3 Std. Analytical Objectives ,
Compound Result Deviation Dev. Variance
Benzene 1.78 2.98 10.7 12 60
1
Toluene 284 7.89 265 29 145
Xylenes 50.9 520 20.7 230 230
Naphthalene 3360 5024 18432 20300 13100*
Nitrobenzene 1850 981 4792 5300 5200*
1,2 Dichlorobenzene 777 70.0 288 320 320
N-Nitrosodiphenylamene 6390 3340 16409 18100 14300*
2-methylnaphthalene 591 377 1721 1900 1900

Note: Analytical values in mg/kg.

*  The maximum treatment objectives for these compounds were retained from the original April 1996 CMS.

LTTT (Applicable to Impoundments 1, 2 and 3)

Adjusted Maximum
Overall Adjusted for Treatment
Treatment Standard for 3 Std. Analytical Objectives
Compound Result(1) Deviation Dev. Variance
Benzene 0.24 5.15 18.7 17 85
Toluene 0.42 19.9 60.0 66 200
Xylenes 0.22 6.98 212 23 115
Naphthalene 150 204 613 670 670
Nitrobenzene 1.40 9.39 296 33 165
O'Brien & Gere Engineers, Inc. 5-10 Final Report: November 6, 1997 -
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5. Treatment objectives

g

[ A LTTT (Applicable to Impoundments 1, 2 and 3)

‘ : Compound

T N-Nitrosodiphenylamene

Adjusted -Maximum
Overall Adjusted for Treatment
Treatment Standard for 3 Std. Analytical Objectives
Result(1) Deviation Dev. Variance
1,2 Dichlorobenzene 1.40 18.1 55.8 61 200
0.65 0.14 1.07 1 5
2-methylnaphthalene 0.62 228 68.9 76 200

1 Note: Analytical values in mg/kg.
1y ) * (1) Data based on Impoundments 1 and 2

5.4. UTS and UTS variance comparison

| : The NJDEP requested that the results of the treatability studies be compared to

) Universal Treatment Standards (UTS) or UTS treatability variance guidance

(EPA Superfund LDR Guide 6A). Appendix G presents the results of the

l LTTT and biotreatment treatability programs with respect to the UTS standard

and the variance guidance. The comparison was developed based on the

_ directions provided within EPA Superfund LDR Guide 6A. This procedure
P included the following:

L]

Identify RCRA waste codes for materials present in the Group III
impoundments '

Identify Best Demonstrated Available Technology (BDAT) constituents

Include constituents listed in March 1993 Baseline Endangerment
Assessment

Divide BDAT constituents into structural/functional groups

Compare untreated constituent concentration with threshold concentrations
and select appropriate concentration level or percent reduction range.

A comparison of the achievable treatment objectives for the entire mass of
Group III material, based of the field pilot studies, shows that the UTS or
UTS variance levels cannot be consistently achieved. Compliance with those

levels can only be achieved through incineration. Therefore, as guided by the

regulatory agencies, the results of the treatability studies and an evaluation
of the principal risks that the Group III impoundment materials pose, were

! Final vReport: November 6, 1997
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utilized to determine appropriate, consistently achievable treatment
objectives.

The USEPA and NJDEP also requested an evaluation of the biotreatment levels
relative to removal efficiencies. This was accomplished by summarizing the
structural/functional groups to obtain each group’s overall removal efficiency.
The summary of the results is provided below. The complete analysis is
provided in Appendix G.

Biotreatment structural/functional grouping analysis (Impoundments 4, 5, 14, 20 and 26)

Feed 6A Variance Treatment
Structural/ Treatability Percent Level (1) Percent
Functional Group Data (mg/kg) Reduction Rate ~ (mg/kg) Reduction
Non-polar Aromatics 21,000 90 - 100 54 99.7%
Halogenated Non-polar Aromatics 4,860 90-99.9 1,570 67.7%
Halogenated Phenols 18,200 90-99 ’ 1,315 92.8%
Halogenated Aliphatics 21,840 95-99.9 394 98.2%
Halogenated Cyclics 9200 | 90-99.9 905 90.2%
Nitrated Aromatics 41,300 99.9-99.99 4,630 88.8%
Polynuclear Aromatics i 266,270 95-99 17,315 93.5%
Other Polar Organics 57,350 90-99 14,040 75.5%

Note:

(1) Derived from the average treatment cbjectives, as defined in Section 5.6 and Appendix F.

As can be seen from the above, biotreatment achieves percent reductions that are
within the acceptable 6A ranges for four of the eight structural/functional
groups. Greater than 90% removal is realized for five structural/functional
groups. When the mass of material categorized in these groups is summed, it
represents over 95% of the regulated compounds in the waste material. Of those
four structural/functional groups which do not meet the 6A ranges, one of the
percent reductions is over 90% and the remainder are over 75% of their target
values. This further supports biotreatment as the appropriate treatment
technology for this material, given its treatment effectiveness for the regulated
compounds.

O'Brien & Gere Engineers, Inc.
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3. Treatment objectives

- 5.5. Relative risk analysis

An evaluation of the toxicity, mobility, and volume of specific constituents in
the material was performed to identify the constituents of primary concern. This
analysis is presented in Exhibit H. Within this analysis, the most prevalent
compounds of concern are ranked according to total volume in the Group III
impoundments, the toxicity of the constituents considering both cancer and
noncancer effects, and the mobility of the constituents in the environment.
These parameters were selected consistent with USEPA’s preference for
reduction of toxicity, mobility, or volume through treatment, as expressed in the
NCP.

The approach taken to rank the chemicals of potential concern in the Group III
impoundments is discussed in detail in Exhibit H. First, the volume of each
constituent was represented by multiplying the quantity of material in each
impoundment by the maximum concentration in each impoundment, as indicated
by the results of the material characterization performed in conjunction with the

- pilot scale treatability studies. The toxicity of each constituent was represented .
‘using USEPA published oral slope factor (SF) values for carcinogenic effects

and chronic oral reference dose (RFD) values for noncancer effects. To allow
for the ranking to take into account both cancer and noncancer effects, the
toxicity criteria were normalized to correspond to a 1 x 10 cancer risk, or a
hazard quotient (HQ) of 1.0. As a measure of mobility, the ranking also
considers the soil-to-water partitioning coefficient (K;). The K, value represents
ameasure of the mobility of each compound through the ground water migration
pathway. In this way, volume, toxicity, and mobility are explicitly combined in
the ranking. Furthermore, volume, toxicity, and mobility parameters are
combined in a manner such that the ultimate rankings provide a measure of the
relative hazard of each constituent in the Group III impoundment materials.

‘As indicated by the ranking presented in Exhibit H, the inherent risks posed by

the Group III impoundment materials are associated primarily with a limited
number of constituents, particularly benzene and nitrobenzene. Specifically, it
was calculated that benzene and nitrobenzene represent more than 90 percent of
the cancer and noncancer hazards associated with the Group III impoundment
materials. Benzene is a known human carcinogen; noncancer effects are also
associated with benzene and nitrobenzene.

The analysis concludes that with a 99% reduction in the benzene mass alone, the
reduction in overall relative risk related to the Group III impoundment material
approaches 99%. As presented in the previous sections, the scale-up values
represent a 99% removal of benzene. Additionally, the treatability studies
showed reductions of other compounds which would increase the overall
reduction in relative risk to over 99%.
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5.6. Treatment objectives

Furthermore, these levels represent a relative risk reduction of ove
Additionally, with the corresponding anticipated reductions in offier
impoundment constituents, the risk reduction will be approximately 99%, based
on the evaluation of toxicity, mobility and volume presented in Exhibit H.

Treatment' objectives have been developed for biotreatment and LTTT,

- consistent with the treatability test results and appropriate scale-up factors.

Compliance monitoring is intended to monitor the residual levels of the
compounds of concern for Group III materials as they are placed in Impound 8.
For this reason, both maximum and average treatment objectives have been
established for compliance monitoring purposes. Maximum treatment
objectives represent the highest concentration which could be disposed in
Impound 8, and an average treatment objective represents the average
concentrations over the monitoring period. Maximum treatment objectives
were calculated using the maximum of the minimum values as described in
Section 5.3. '

For the low temperature thermal treatment average treatment objectives, the
lesser of the maximum treatment objective or the 6A Variance level was utilized
except for nitrobenzene where the pilot testing showed the 6A Variance level
could not be met.

For the bioremediation average treatment objectives the lower of the maximum
treatment objectives or the weighted average treatment objective was used. The
exception was naphthalene which used the 6A Variance level. The weighted
average objectives were calculated by using the minimum pilot treatment level
from each impoundment and applying a weighting factor based on volume of
material within the impoundment. The following weighting factors were used:

Impoundment Volume (yd?) Weighting Factor
4 ) 900 0.007
5 104.800 0.78
14 4,000 0.030
20 7,800 0.058
26 17,600 0.13
TOTAL ' 135,100 1.00
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3. Treatment objectives

Based on the heterogeneity of the material, the monitoring period for average
compliance is proposed as six months. The frequency of monitoring for
maximum treatment objectives will be established during the remedial design
phase of this program. However, it should be noted that the maximum treatment
objectives represent the maximum values obtained during any sampling day
(i.e., a daily maximum). Sampling will be performed during initial raw material
characterization, after treatment and prior to final placement in Impoundment
8.

The proposed treatment objectives, as defined above, are as follows:

Biotreatment (impoundments 4, 5, 14, 20 and 26)

Compound of Average Treatment Maximum Treatment
Concern Objective (mg/kg) Objective (mg/kg)
Benzene 54 60
Toluen'e 145 145
Xylene ' 180 230
Naphthalene 12,000 13,100
Nitrobenzene 3,360 5,200
1,2-dichlorobenzene 250 320
N-nitrosodiphenylamine 12,000 14.300
2-methylnaphthalene 1,760 1,900

LTTT (impoundments 1, 2, and 3)

Compound of Average Treatment Maximum Treatment
Concern Objective (mg/kg) Objective (mg/kg)

Benzene 85 85
Toluene 200 200
Xylene 115 115
Naphthalene 550 670
Nitrobenzene 165 165
1,2-dichlorobenzene 200 200
N-nitrosodiphenylamine 5 5

2-methylnaphthalene 76 200
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For metals, both average and maximum compliance values will be RCRA
leachate concentration levels based on the TCLP analysis.

Based on the treatment objective evaluations, USEPA and NJDEP requested an
overall mass evaluation for the eight COCs as well as the regulated compounds
(VOC and SVOC) for biotreatment. Appendix H presents these evaluations.

OBrien & Gere Engineers, Inc.
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6. Development of alternatives

Based on the results of the technology evaluation discussed in Section 4,
remedial technologies for each Group III Impoundment material category were
assembled into remedial alternatives that address the RAOs. In accordance with
the NCP, a no action alternative, which includes only institutional actions, was
identified for each material category to provide a baseline for alternative
comparison. Descriptions of the remedial alternatives which were developed for
each material category are presented in this section, and detailed evaluation of
these remedial alternatives is presented in Section 8.

'6.1. Category A: High Btu tar

Four remedial alternatives were developed for the high Btu tar material, which
consist of Impoundment 1 and 2 materials. The four remedial alternatives
identified 1) include no action/institutional actions, 2) consolidation into
Impound 8, 3) LTTT, and 4) on-site incineration. A treatment train for the high
Btu tar, consisting of pretreatment, treatment, and post-conditioning, was
developed for the LTTT and on-site incineration alternatives. Material will
undergo treatment until the Group III treatment objectives are achieved. Based
on heterogeneity, some materials would meet the treatment objectives prior to
implementation of more active components of the treatment technologies. Once
the treatment objectives are met, the material will be placed in Impound 8.

6.1.1. Alternative Al - no action/institutional actions

Alternative A1, no action/institutional actions, as required by the NCP, provides
a baseline for comparison to the other alternatives. Alternative Al consists of
access restrictions, monitoring, and continued odor control. Access restrictions
would include installation of fencing to enhance existing fencing at
Impoundments 1 and 2, as well as future land use restrictions due to
Impoundment 1 and 2 materials remaining in place. Ground water monitoring
would be performed as part of Alternative A1 to track the impact to site ground
water from the Impoundment 1 and 2 materials. Finally, the existing water
cover/liner over Impoundments 1 and 2 would be maintained to minimize VOC
emissions and resulting odors.
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6.1.2. Alternative A2 - consolidation in Impound 8

Alternative A2 involves excavation of Impoundments 1 and 2 material and
placement of the material into the Impound 8 facility. A conceptual treatment
train diagram for the consolidation in Impound 8 alternative is presented as
Figure 6-1.

Material handling. Impoundment 1 and 2 material would be removed from the
impoundments using standard excavation techniques, such as a clamshell
and crane. The impoundment contents would be removed, and underlying
soil would be excavated to the top of ground water. Engineering controls,
such as a water, foam, or membrane cover, may be utilized during excavation
to minimize VOC emissions and associated odors. Excavated materials may
be placed in a temporary staging area. The staging area will have
appropriate air emission monitoring, control, and treatment as necessary.

Conditioning. Excavated material would be conditioned as necessary to
achieve unconfined compressive strength requirements for final disposal in
the Impound 8 facility and, as needed, to meet RCRA TCLP limits for
metals. Conditioning would involve the addition of stabilizing agents such
as portland cement, sodium silicate, and moisture. Conditioning would
include off-gas control such as condensation, carbon adsorption, or thermal
oxidation. Gas scrubbing and particulate control may also be necessary for
inorganic acid gases and particulates that may be evolved during processing.

Final placement. Prior to placement into Impound 8, Impoundment 1 and 2
materials would be sampled and analyzed to confirm achievement of
unconfined compressive strength requirements and TCLP limits for metals
in the event that pre-treatment material does not pass this criteria. The
frequency of evaluation sampling and analysis would be identified during
remedial design. Material exhibiting the necessary unconfined compressive
strength would be transported to and placed in Impound 8.

Site restoration. The Impoundment 1 and 2 excavations would be backfilled
with the earthen berms and possibly clean fill to above the ground water
level. Natural re-vegetation would be allowed to occur.

Completion of remedial activities associated with Alternative A2 would be
within approximately 1 to 2 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and

- construction phases.
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6. Development of alternatives

6.1.3. Alternative A3 - LTTT

Alternative A3, LTTT, involves treatment of the material using LTTT to
achieve Group III treatment objectives, and placement of the treated material
in the Iimpound 8 facility. A conceptual treatment train diagram for the LTTT
alternative is presented as Figure 6-2.

Material handling. Impoundment 1 and 2 material would be removed from the
impoundments using standard excavation techniques, such as a clamshell
and crane. Impoundment contents would be removed, and underlying soil
would be excavated to the top of ground water. Engineering controls, such
as a water, foam, or membrane cover, may be utilized during excavation to
minimize VOC emissions and associated odors. Excavated materials may
be placed in a temporary staging area prior to treatment. The staging area
will have appropriate air emission monitoring, control, and treatment as
necessary.

Treatment. Excavated material would be pre-treated as necessary to condition
the material prior to processing in the LTTT component. As described in
Section- 3.4.6., pretreatment would consist of TEMD, which would
accomplish detackification, neutralization, and reduction of organic
constituents using mixing equipment, controlled volatilization, and thermal
desorption. Impoundment 1 and 2 materials would be mixed with portland
cement and aggregate in mixing equipment, such as a pugmill, to detackify
and neutralize the materials for subsequent materials handling and treatment.
The mixing process would generate heat through hydration (approximately
100 to 150°F), which would assist in VOC and SVOC removal during
mixing. The pretreatment step would also include off-gas control, such as
condensation, carbon adsorption, or thermal oxidation. Gas scrubbing and
particulate control may also be necessary for inorganic acid gases and
particulates that may be evolved during processing.

The pretreated material will then be treated via LTTT. Based on treatability
testing, the LTTT system will operate at a material processing temperature
of approximately 300°F at a residence time of approximately 15 min. These
operating parameters were demonstrated to remove VOCs and SVOCs to the
Group III treatment objectives. Either aerobic or anaerobic LTTT
processing was demonstrated as meeting the Group III treatment objectives
during the treatability testing at these operating parameters. Actual full-
scale operating parameters may be modified depending on the nature of the

- ~pre-treated material and extent of organic removal necessary to achieve the
treatment objectives. Similar to pretreatment, the vapors generated during
LTTT would be collected and treated by a vapor treatment train which may
use one or more of the following technologies: dust collection, acid gas
scrubbing, condensation, adsorption or thermal oxidation.
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Treated Impoundment 1 and 2 materials would be post-conditioned, for the
‘purpose of strength conditioning, as necessary to achieve unconfined
compressive strength requirements for final disposal in the Impound 8
facility. Post-conditioning would also be performed to meet TCLP limits for
metals, as needed. Post-conditioning would involve the addition of
stabilizing agents such as portland cement, sodium silicate, and moisture.

Final placement. Treated Impoundment 1 and 2 materials would be sampled
and analyzed to confirm achievement of Group III treatment objectives for
indicator compounds of concern, unconfined compressive strength
requirements, and TCLP limits for metals in the event that pre-treatment
material does not pass this criteria. The frequency of treatment evaluation
sampling and analysis would be identified during remedial design. Treated
material meeting the Group III treatment objectives and exhibiting the
necessary unconfined compressive strength would be transported to and
placed in Impound 8.

Site restoration. The Impoundment 1 and 2 excavations would be backfilled
with the earthen berms and possibly clean fill to above the ground water
level. Natural re-vegetation would be allowed to occur.

Completion of remedial activities associated with Alternative A3 would be
within approximately 2 to 5 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material

"-excavation and processing; placement in Impound 8; site restoration; and

demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phases..

6.1.4. Alternative A4 - on-site incineration

Alternative A4, on-site incineration, involves treatment of the material on-site
using incineration to achieve Group III treatment objectives, and placement of
the treatment residuals in the Impound 8 facility. A conceptual treatment train
diagram for the on-site incineration alternative is presented as Figure 6-3.

Material handling. Impoundment 1 and 2 material would be removed from the
impoundments using standard excavation techniques, such as a clamshell
and crane. Impoundment contents would be removed, and soil would be
excavated to the top of ground water. Engineering controls, such as a water,
foam, or membrane cover, would be utilized during excavation to minimize
VOC emissions and associated odors. Excavated materials may be placed
in a temporary staging area prior to treatment. The staging area will have
appropriate air emission monitoring, control, and treatment as necessary.
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Treatment. Excavated material would be pre-treated as necessary to condition
the material prior to processing in an on-site incineration unit. If
pretreatment is necessary, material addition would be implemented in mixing
equipment, such as a pugmill. Pretreatment would include off-gas control,
such as condensation, carbon adsorption, or thermal oxidation. Particulate
control may also be necessary for dust that may be evolved during
processing.

: : , Impoundment 1 and 2 material would be processed through an incineration
: _ unit on-site to remove VOCs and SVOC:s to achieve the Group III treatment
\ ' ’ objectives. The on-site mobile incinerator will be strategically placed at the
‘ : site to minimize on-site material handling. The vapors generated during
incineration would be collected and treated by a vapor treatment train which
may use one or more of the following technologies: dust collection, acid gas
K . scrubbing, condensation, adsorption or thermal oxidation.

Residual ash would be post-conditioned as necessary to achieve unconfined
’ A compressive strength requirements for final disposal in the Impound 8

facility and, as needed, to meet TCLP limits for metals. Post-conditioning,
b for the purpose of strength conditioning, would involve the addition of
‘ stabilizing agents such as portland cement, sodium silicate, and moisture.

Final placement. Residual ash would be sampled and analyzed to confirm
achievement of Group III treatment objectives for indicator compounds of
concern, unconfined compressive strength requirements, and TCLP limits for

e metals in the event that pre-treatment material does not pass this criteria.

The frequency of treatment evaluation sampling and analysis would be

identified during remedial design. Treated material meeting the Group III

treatment objectives and exhibiting the necessary unconfined compressive

o strength would be transported to and placed in Impound 8, the on-site

' permitted, hazardous waste management facility.

’ f : Site restoration. The Impoundment 1 and 2 excavations would be backfilled
o with the earthen berms and possibly clean fill to above the ground water
level. Natural re-vegetation would be allowed to occur.

Completion of remedial activities associated with Alternative A4 would be
within approximately 2 to 5 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
i throughput rates, which would be refined during the remedial design and
construction phases.
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6.2. Category B: Low Btu tar/sludge

Five remedial alternatives were developed for the low Btu tar/sludge material.
The five remedial alternatives developed include 1) no action/institutional
actions, 2) consolidation in Impound 8, 3) biological treatment, 4) LTTT, and
5) on-site incineration. These alternatives are summarized in Section 4. A
treatment train for the low Btu tar/sludge, consisting of pretreatment, treatment,
and post-conditioning, was developed for the biological treatment, LTTT and
on-site incineration alternatives. ~ Material will be treated through the
components of the treatment train until the treatment objectives are achieved.
Based on the heterogeneity, some materials would meet the treatment objectives
prior to implementation of more active components of the treatment
technologies. Once the treatment objectives are met, the material will be placed
in Impound 8.

6.2.1. Alternative B1 - no action/institutional actions

Alternative B1, no action/institutional actions, required by the NCP, provides
a baseline for comparison to the other alternatives. Alternative B1 consists of
access restrictions and monitoring. Access restrictions would include
maintenance of the existing site controls which restrict access to Impoundments
4,5, 14, and 20, as well as future land use restrictions due to the low Btu value

tar/sludge materials remaining in place.  Ground water monitoring would be
- performed as part of Alternative B1 to track the impact to site ground water

from the low Btu value tar/sludge material. Finally, the existing water cover
over Impoundments 4, 5 (wet portion), and 14 would be maintained to minimize
VOC emissions and resulting odors.

6.2.2. Alternative B2 - consolidation in Impound 8 ,
Alternative B2 involves excavation of the Impoundment 4, 5 wet, 14, and 20
material and placement of the material into the Impound 8 facility. A conceptual
treatment train diagram for the consolidation in Impound 8 alternative is
presented as Figure 6-1.

Material handling. Low Btu value tar/sludge material would be removed from
“ the impoundments using standard excavation techniques, such as a long-
reach excavator, backhoe, or clamshell and crane. The excavations would
include 6 inches of soil beneath the impoundment materials. Debris would

be separated from the low Btu value materials in Impoundments 4, 5, and 14,

as described inSection 6.5.2. Engineering controls, such as a water, foam,

or membrane cover, may be utilized as necessary during excavation to
minimize VOC emissions and associated odors. Excavated material may be
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placed in a temporary staging area. The staging area will have appropriate
air emission monitoring, control, and treatment as necessary.

Conditioning. Excavated material would be conditioned as necessary to
achieve unconfined compressive strength requirements for final disposal in
the Impound 8 facility and, as needed, to meet TCLP limits for metals.
Conditioning would involve the addition of stabilizing agents such as
portland cement, sodium silicate, and moisture. Conditioning would include
off-gas control such as condensation, carbon adsorption, or thermal
oxidation. Particulate control may also be necessary for particulates that
may be evolved during processing.

Final placement. Prior to placement into Impound 8, low Btu tars/sludges
would be sampled and analyzed to confirm achievement of unconfined
compressive strength requirements and TCLP limits for metals in the event
that pre-treatment material does not pass this criteria. The frequency of
evaluation sampling and analysis would be identified during remedial design.

" Material exhibiting the necessary unconfined compressive strength would be
transported to and placed in Impound 8, the on-site permitted, waste
management facility.

Site restoration. Final site restoration activities will be determined based on
the requirements for the soils beneath the impoundments. The
impoundments will be controlled by maintenance of the berms.

Completion of remediation activities associated with Alternative B2 would be
within approximately 1 to 2 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phases.

6.2.3. Alternative B3 - bioremediation

Alternative B3, solid-phase bioremediation involves treatment of the material
using solid-phase bioremediation to achieve Group III treatment objectives, and
placement of the treated materials in the Impound 8 facility. A conceptual
treatment train diagram for the solid-phase bioremediation alternative is
presented as Figure 6-4.

Material handling. Low Btu value tar/sludge material would be removed from
the impoundments using standard excavation techniques, such as a long-
reach excavator, backhoe, or clamshell and crane. The excavations would
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include 6 inches of soil beneath the impoundment materials. Debris would
be separated from the low Btu value materials in Inpoundments 4, 5, and 14,
as described in Section 6.5.2. Engineering controls, such as a water, foam,
or membrane cover, would be utilized as necessary during excavation to
minimize VOC emissions and associated odors.

Excavated material will be conditioned by blending with a material such as
sawdust to improve porosity and handling ability (detackify). Amendments
such as nutrients (based on the carbon:nitrogen:phosphorous ratio) and lime
(for pH adjustment) would be added during this phase of operation.
Engineering controls for odor may include a vapor collection hood over the
mixing unit or an air vent at the collar of the ribbon blender. Collected air
would be treated prior to discharge with carbon adsorption or oxidation.
Blended material may be placed in a temporary staging area prior to
treatment. The staging area will have appropriate air emission monitoring,
control, and treatment as necessary.

Treatment. Biological processing using modified compost or aerated pile

techniques would be used for treatment. Compost process alternatives
include:

+ forced air assisted windrow composting
+ forced air assisted solid phase continuous flow composting.

In each case, aeration would be provided by subgrade collection ducts

- drawing air from the atmosphere through the impoundment materials for
treatment and discharge. Windrow mixing would typically be provided by a
straddle-type tiller, while the continuous system provides a mechanical tiller
that tracks along bay walls containing the treatment medium. In the latter
case, material to be treated is also moved forward a pre-determined distance
allowing material to be added at the feed end and removed at the opposite
end. Moisture and nutrient levels would be monitored and maintained, as
necessary, based on the results of the pre-design testing. .Biological
treatment using indigenous microorganisms with a treatment duration of 21
days is anticipated. A portion of the finished compost may be recycled to the
feed, however, to reduce acclimation or lag time. Finished compost may be
cured in passive piles if additional polishing is required.

Treated low Btu value tar/sludge materials would be post-conditioned, for
the purpose of strength conditioning, as necessary to achieve unconfined

- —compressive-strength requirements for final disposal in the Impound 8

facility, and as needed to meet TCLP limits for metals. Post-conditioning
would involve the addition of stabilizing agents such as portland cement,
sodium silicate, and moisture.
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Final placement. Treated low Btu value tar/sludge materials (finished

compost) would be sampled and analyzed to confirm achievement of Group

IIT treatment objectives for indicator compounds of concern, unconfined

compressive strength requirements and TCLP limits for metals in the event

that pre-treatment material does not pass this criteria. The frequency of

treatment evaluation sampling and analysis would be identified during

" remedial design. Treated material (finished compost) meeting the Group III

treatment objectives and exhibiting the necessary unconfined compressive
strength would be transported to and placed in Impound 8.

Site restoration. Final site restoration activities will be determined based on the
requirements for the soils beneath the impoundments.

Completion of remedial activities associated with Alternative B3 would be
within approximately 5 to 7 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and

throughput rates, which would be refined during the remedial design and

construction phases.

6.2.4. Alternative B4 - LTTT ~
Alternative B4, LTTT, treatment of the material using LTTT to achieve Group
III treatment objectives, and placement of the treatment residuals in the Impound
8 facility. A conceptual treatment train diagram for the LTTT alternative is
presented as Figure 6-2.

Material handling. Low Btu value tar/sludge material would be removed from
the impoundments using standard excavation techniques, such as a long-
reach excavator, backhoe, or clamshell and crane. The excavations would
include 6 inches of soil beneath the impoundment materials. Debris would
be separated from the low Btu value materials in Impoundments 4, 5, and 14,
as described in Section 6.5.2. Engineering controls, such as a water, foam,
or membrane cover, would be utilized during excavation to minimize VOC
emissions and associated odors. Excavated materials may be placed in a

- temporary staging area prior to treatment. The staging area will have
appropriate air emission monitoring, control, and treatment as necessary.

Treatment. Excavated material would be pre-treated as necessary to condition
- the material prior to processing in the LTTT component. As described in
Section 3.4.6, pretreatment would consist of TEMD, which would
accomplish detackification, neutralization, and reduction of organic
constituents using mixing equipment, controlled volatilization, and thermal
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desorption. Low Btu value tar/sludge materials would be mixed with

-portland cement and limestone aggregate in mixing equipment, such as a

pugmill, to detackify and neutralize the materials for subsequent materials
handling and treatment. The mixing process would generate heat through
hydration (approximately 100 to 150° F), which would assist in VOC and
SVOC removal during mixing. The pretreatment step would also include
off-gas control, such as condensation, carbon adsorption, or thermal
oxidation. Gas scrubbing and particulate control may also be necessary for
inorganic acid gases and particulates that may be evolved during processing.

Subsequent to pretreatment, the material will be treated via LTTT. Based
on treatability testing for Impoundment 1 and 2 materials, the LTTT system
will operate at a material processing temperature of approximately 300°F at
a residence time of approximately 15 min. These operating parameters were’
demonstrated to remove VOCs and SVOCs to the Group III treatment
objectives. Either aerobic or anaerobic LTTT processing was demonstrated
as meeting the Group III treatment objectives during the treatability testing
at these operating parameters. Actual full-scale operating parameters may
be modified depending on the nature of the pre-treated material and extent
of organic removal necessary to achieve the treatment objectives. Similar
to pretreatment, the vapors generated during LTTT would be collected and
treated by a vapor treatment train which may use one or more of the
following technologies: dust collection, acid gas scrubbing, condensation,
adsorption or thermal oxidation.

Treated low Btu value tar/sludge materials would be post-conditioned, for
the purpose of strength conditioning, as necessary to achieve unconfined
compressive strength requirements for final disposal in the Impound 8
facility, and as needed to meet TCLP limits for metals. Strength
conditioning would involve the addition of stabilizing agents such as
portland cement, sodium silicate, and moisture.

Final placement. Treated low Btu value tar/sludge materials would be sampled

and analyzed to confirm achievement of Group III treatment objectives for
indicator compounds of concern, unconfined compressive strength
requirements and TCLP limits for metals in the event that pre-treatment
material does not pass this criteria. The frequency of treatment evaluation
sampling and analysis would be identified during remedial design. Treated
material meeting the Group III treatment objectives and exhibiting the
necessary unconfined compressive strength would be transported to and

-~ ~'placed inImpound-8.

Site restoration. Final site restoration activities will be determined based on

the requirements for the soils beneath the impoundments.

OBrien & Gére Engineers, Inc.
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Completion of remedial activities associated with Alternative B4 would be
within approximately 3 to 4 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phase.

6.2.5. Alternative BS - on-site incineration

Alternative B5 , on-site incineration , involves treatment of the material on-site
using incineration to achieve Group III treatment objectives, and placement of
the treatment residuals in the Impound 8 facility. A conceptual treatment train
diagram for the on-site incineration alternative is presented as Figure 6-3.

Material handling. Low Btu value tar/sludge material would be removed from
the impoundments using standard excavation techniques, such as a long-
reach excavator, backhoe, or clamshell and crane. The excavations would
include 6 inches of soil beneath the impoundment materials. Debris would
be separated from the low Btu value materials in Inpoundments 4, 5, and 14,
as described in Section 6.5.2. Engineering controls, such as a water, foam,
or membrane cover, would be utilized during excavation to minimize VOC
emissions and associated odors. Excavated materials may be placed in a
temporary staging area prior to treatment. The staging area will have
appropriate air emission monitoring, control, and treatment as necessary.

Treatment. Excavated material would be pre-treated as necessary to condition
the material prior to processing in an on-site incineration unit. If
pretreatment is necessary, material addition would be implemented in mixing
equipment, such as a pugmill. Pretreatment would include off-gas control,
such as condensation, carbon adsorption, or thermal oxidation. Particulate
control may also be necessary for dust that may be evolved during
processing.

The low Btu value tar/sludge material would be processed through an
incineration unit on-site to remove VOCs and SVOCs to achieve the Group
~IIT treatment objectives. The incinerator will be strategically placed to
reduce material handling requirements during treatment. The vapors
generated during incineration would be collected and treated by a vapor
treatment train which may use one or more of the following technologies:
-~ dust-collection, acid-gas scrubbing, condensation, adsorption or thermal
oxidation.

Residual ash would be post-conditioned as necessary to achieve unconfined
compressive strength requirements for final disposal in the Impound 8
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facility, and as needed to meet TCLP limits for metals. Post-conditioning
would involve the addition of stabilizing agents such as portland cement,
sodium silicate, and moisture.

Final placement. Residual ash would be sampled and analyzed to confirm
achievement of Group III treatment objectives for indicator compounds of
concern, unconfined compressive strength requirements and TCLP limits for
metals in the event that pre-treatment material does not pass this criteria.
The frequency of treatment evaluation sampling and analysis would be
identified during remedial design. Treated material meeting the Group III
treatment objectives and exhibiting the necessary unconfined compressive
strength would be transported to and placed in Impound 8.

Site restoration. Final site restoration activities will be determined based on
the requirements for the soils beneath the impoundments.

Completion of remedial activities associated with Alternative B5 would be
within approximately 4 to 5 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and- processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and

‘throughput rates, which would be refined during the remedial design and

-construction phases.

6.3. Category C: Impoundment 3

Four remedial alternatives were developed for the Impoundment 3 material. The
four remedial alternatives identified include no action/institutional actions, -
consolidation in Impound 8, LTTT, and on-site incineration. These alternatives
are summarized in Section 4. A treatment train for the Inpoundment 3 material,
consisting of pretreatment, treatment, and post-conditioning, was developed for
LTTT and on-site incineration alternatives. Material will be treated-through the
components of the treatment train until the treatment objectives are achieved.
Based on the heterogeneity of the material, in some instances the treatment
objectives would be met prior to implementation of more active treatment
technologies. Once the treatment objectives are met, the material will be placed
in Impound 8.

6.3.1. Alternative 'C1 - no action/institutional actions

Alternative C1, no action/institutional actions, as required by the NCP, provides
a baseline for comparison to the other alternatives. Alternative C1 consists of
only access restrictions and monitoring. Access restrictions would include

O'Brien & Gere Engineers, Inc.
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maintenance of the existing site controls which restrict access to Impoundment
3, as well as future land use restrictions due to the continuing presence of the
Impoundment 3 material in place. Ground water monitoring would be
performed as part of Alternative C1 to track the impact to site ground water
from the Impoundment 3 material.

6.3.2. Alternative C2 - consolidation in Impound 8

Alternative C2 involves excavation of the Impoundment 3 material and
placement of the material into the Impound 8 facility. A conceptual treatment
train diagram for the consolidation in Impound 8 alternative is presented as
Figure 6-1.

Material handling. Impoundment 3 material would be removed from the
impoundments using standard excavation techniques, such as a long reach
excavator, backhoe, or clamshell and crane. The excavations would include

6 inches of soil beneath the impoundment materials. Debris would be
separated from the Impoundment 3 materials, as described in Section 6.5.2.
Excavated materials may be placed in a temporary staging area prior to
treatment. The staging area will have appropriate air emission monitoring,
control, and treatment as necessary.

Conditioning. Excavated material would be conditioned as necessary to

achieve unconfined compressive strength requirements for final disposal in
the Impound 8 facility, and as needed to meet TCLP limits for metals.
Conditioning would involve the addition of stabilizing agents such as
portland cement, sodium silicate, and moisture. Conditioning would include
off-gas control such as condensation, carbon adsorption, or thermal
oxidation. Particulate control may also be necessary for particulates that
may be evolved during processing.

Final placement. Prior to placement into Impound 8, Impoundment 3 materials
would be sampled and analyzed to confirm achievement of unconfined
compressive strength requirements and TCLP limits for metals in the event
that pre-treatment material does not pass this criteria. The frequency of
evaluation sampling and analysis would be identified during remedial design.
Material exhibiting the necessary unconfined compressive strength would be
transported to and placed in Impound 8, the on-site permitted, hazardous
waste management facility.

Site restoration. Final site restoration activities will be determined based on
the requirements for the soils beneath the impoundment. In the interim the
impoundment will be controlled by maintenance of the berms.
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Completion of remedial activities associated with Alternative C2 would be
within approximately 1 year including time for preconstruction activities (e.g.,
contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phases.

6.3.3. Alternative C3 - LTTT

Alternative C3, LTTT, involves removal of Impoundment 3 material, treatment
of the material using LTTT to achieve Group III treatment objectives, and
placement of the treatment residuals in the Impound 8 facility. A conceptual
treatment train diagram for the LTTT alternative is presented as Figure 6-2.

Material handling. Inpoundment 3 material would be removed from the
impoundments using standard excavation techniques, such as a long reach
excavator, backhoe, or clamshell and crane. The excavations would include

- 6 inches of soil beneath the impoundment materials. Debris would be
separated from the Impoundment 3 materials, as described in Section 6.5.2.
Excavated materials may be placed in a temporary staging area prior to
treatment. The staging area will have appropriate air emission monitoring,
control, and treatment as necessary.

Treatment. Excavated material would be pre-treated as necessary to condition
- the material prior to processing in the LTTT component. As described in
Section 3.4.6, pretreatment would consist of TEMD, which would
accomplish detackification, neutralization, and reduction of organic
constituents using mixing equipment, controlled volatilization, and thermal
desorption. Impoundment 3 material would be mixed with portland cement
and limestone aggregate in mixing equipment, such as a pugmill, to detackify
and neutralize the materials for subsequent materials handling and treatment.
The mixing process would generate heat through hydration (approximately
: 100 to 150°F), which would assist in VOC and SVOC removal during
Tt mixing. The pretreatment step would also include off-gas control, such as
condensation, carbon adsorption, or thermal oxidation. Gas scrubbing and
particulate control may also be necessary for inorganic acid gases and
particulates that may be evolved during processing.

Subsequent to pretreatment the material will be treated by LTTT. Based on
~treatability testing for Impoundment 1 and 2 materials, the LTTT system will
operate at a material processing temperature of approximately 300°F at a
residence time of approximately 15 min. These operating parameters were
demonstrated to remove VOCs and SVOCs to the Group III treatment
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objectives. Either acrobic or anaerobic LTTT processing was demonstrated
as meeting the Group III treatment objectives during the treatability testing
at these operating parameters. Actual full-scale operating parameters may
be modified depending on the nature of the pre-treated material and extent
of organic removal necessary to achieve the treatment objectives. Similar
to pretreatment, the vapors generated during LTTT would be collected and

" treated by a vapor treatment train which may use one or more of the
following technologies: dust collection, acid gas scrubbing, condensation,
adsorption or thermal oxidation.

Treated Impoundment 3 material would be post-conditioned, for the purpose
of strength conditioning, as necessary to achieve unconfined compressive
strength requirements for final disposal in the Impound 8 facility, and as
needed to meet TCLP limits for metals. Strength conditioning would involve
the addition of stabilizing agents such as portland cement, sodium silicate,
and moisture.

Final placement. Treated Impoundment 3 material would be sampled and

- analyzed to confirm achievement of Group III treatment objectives for
indicator compounds of concern, unconfined compressive strength
requirements, and TCLP limits for metals in the event that pre-treatment
material does not pass this criteria. The frequency of treatment evaluation
sampling and analysis would be identified during remedial design. Treated
material meeting the Group III treatment objectives and exhibiting the
necessary unconfined compressive strength would be transported to and
placed in Impound 8.

Site restoration. Final site restoration activities will be determined based on
the requirements for the soils beneath the impoundment.

Completion of remedial activities associated with Alternative C3 would be
within approximately 1 to 2 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and

- throughput rates, which would be refined during the remedial design and

construction phases.

6.3.4. Alternative C4 - on-site incineration

~~Alternative C4, on-site incineration, involves treatment of the material on-site

using incineration to achieve Group III treatment objectives, and placement of
the treated materials in the Impound 8 facility. A conceptual treatment train
diagram for the on-site incineration alternative is presented as Figure 6-3.

Final Report: November 6, 1997
5772.013\5_rpts\d421\cms

6-15 O'Brien & Gere Engineers, Inc.



American Home Products Corporation - Group ITII CMS/FS

Material handling. Impoundment 3 material would be removed from the
-impoundments using standard excavation techniques, such as a long reach

excavator, backhoe, or clamshell and crane. The excavations would include
6 inches of soil beneath the impoundment materials. Debris would be
separated from the Impoundment 3 materials, as described in Section 6.5.2.
Excavated materials may be placed in .a temporary staging area prior to
treatment. The staging area will have appropriate air emission monitoring,
control, and treatment as necessary.

Treatment. Excavated material would be pre-treated as necessary to condition

the material prior to processing in an on-site incineration unit. If
pretreatment is necessary, material addition would be implemented in mixing
equipment, such as a pugmill. Pretreatment would include off-gas control,
such as condensation, carbon adsorption, or thermal oxidation. Particulate
control may also be necessary for dust that may be evolved during
processing.

- The Impoundment 3 material would-be processed through an incineration

unit on-site to remove VOCs and SVOCs to achieve the Group III treatment
objectives. The vapors generated during incineration would be collected and
treated by a vapor treatment train which may use one or more of the
following technologies: dust collection, acid gas scrubbing, condensation,
adsorption or thermal oxidation.

Residual ash would be post-conditioned as necessary to achieve unconfined
compressive strength requirements for final disposal in the Impound 8
facility, and as needed to meet TCLP limits for metals. Post-conditioning
would involve the addition of stabilizing agents such as portland cement,
sodium silicate, and moisture in mixing equipment, such as a pugmill.

Final placement. Residual ash would be sampled and analyzed to confirm

achievement of Group III treatment objectives for indicator compounds of
concern, unconfined compressive strength requirements, and TCLP limits for
metals in the event that pre-treatment material does not pass this criteria.
The frequency of treatment evaluation sampling and analysis would be
identified during remedial design. Treated material meeting the Group III
treatment objectives and exhibiting the necessary unconfined compressive
strength would be transported to and placed in Impound 8.

Site restoration. Final site restoration activities will be determined based on
- ~—the requirements for the soils beneath the impoundments. The impoundment

will be controlled by maintenance of the berms.
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Completion of remedial activities associated with Alternative C4 would be
within approximately 1 to 3 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phases.

6.4. Category D: Non-hazardous material

Four remedial alternatives were developed for Category D. As discussed in
Sections 4 and 5 of the April 1996 Group III CMS/FS, existing TCLP
characterization data indicate that the non-sludge (Impoundment 5 dry fill and
Impoundment 26) material does not exhibit the characteristics of a RCRA
hazardous waste. Based on comments received from the NJDEP and USEPA
on the Draft Group IIl CMS/FS , treatment of the Category D materials should
be addressed within the CMS/FS based on the total contaminant levels within
Impoundments 5 dry and 26. Consequently, the alternatives assembled include
no action/institutional actions, treatment via bioremediation, off-site disposal as
a non-hazardous waste, and consolidation in Impound 8. Treatment of the
material would be triggered by exceedances above treatment objectives.

6.4.1. Alternative D1 - no action/institutional actions

Alternative D1, no action/institutional actions, required by the NCP, provides
a baseline for comparison to the other alternatives. Alternative D1 consists of
only access restrictions and monitoring. Access restrictions would include
maintenance of the existing site controls which restrict access to the
impoundments as well as future land use restrictions due to the continuing
presence of the fill material in place. Ground water monitoring would be
performed as part of Alternative D1 to track the impact to site ground water
from the impoundments. Monitoring and maintenance of tar seeps would also
be performed.

5772.013\5_rpts\d21\ems
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6.4.2. Alternative D2 - bioremediation with final placement in Impound 8
Alternative D2, solid-phase bioremediation, involves treatment of the material
using solid-phase bioremediation and placement of the treated materials in the
Impound 8 facility. A conceptual treatment train is provided in Figure 6-4.

Material handling. The Category D material would be removed from the

impoundments using standard excavation techniques, such as long-reach

- excavator, backhoe, or clamshell and crane. The excavation would include

6 inches of soil beneath the impoundment materials. Debris would be

separated from the impoundment materials. Section 6.5.2. provides a

detailed discussion for the debris handling. Excavated material may be

placed in a temporary staging area. The staging area will have appropriate
air emission monitoring, control, and treatment as necessary.

Treatment. Biological processing using modified compost or aerated pile
techniques would be used for treatment. Compost process alternative
include:

» forced air assisted windrow composting
» forced air assisted solid phase continuous flow composting

In each case, aeration would be provided by subgrade collection ducts
drawing air from the atmosphere through the impoundment materials for
treatment and discharge. Windrow mixing would typically be provided by
a straddle-type tiller, while the continuous mixing provides a mechanical
tiller that tracks along bay walls containing the treatment medium. In the
latter case, material to be treated is also moved forward a pre-determined
distance allowing material to be added at the feed end and removed at the
opposite end. Moisture and nutrient levels would be monitored and
maintained, as necessary, based on the results of the pre-design testing.
Biological treatment using indigenous microorganisms with a treatment
duration of 21 days is anticipated. A portion of the finished compost may
be recycled to the feed, however, to reduce acclimation or lag time. Finished
compost may be cured in passive piles if additional polishing is required.

The treated material would be post-conditioned, for the purpose of strength
conditioning, as necessary to achieve unconfined compressive strength
requirements for final disposal in the Impound 8 facility, and as needed to
meet TCLP limits for metals. Post-conditioning would involve the addition
of stabilizing agents as Portland cement, sodium silicate, and moisture.

During the remedial design, the viability of utilizing the category D material
as an admixture for other material categories will be addressed.

O'Brien & Gere Engineers, Inc,
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Final placement. Treated Category D material (finished compost) would be
sampled and analyzed to confirm achievement of Group III treatment
objectives for indicator compounds of concern, unconfined compressive
strength requirements and TCLP limits for metals in the event that pre-
treatment material does not pass this criteria. The frequency of treatment
evaluation sampling and analysis would be identified during the remedial
design. Treated material (finished compost) meeting the Group III treatment
objectives and exhibiting the necessary unconfined compressive strength
would be transported to and placed in Impound 8.

Site restoration. Final site restoration activities would be determined based on
the requirements for the soils beneath the impoundments.

Completion of remedial activities associated with Alternative D2 would be
within approximately 2 to 3 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which wouldl be refined during the remedial design and
construction phases.

6.4.3. Alternative D3 - off-site disposal
Alternative D3, off-site disposal, involves excavation of the Category D
materials and transportation off-site for disposal in a non-hazardous landfill.

Material handling. The Category D material would be removed from the
impoundments using standard excavation techniques, such as long-reach
excavator or backhoe. The excavations would include 6 inches of soil
beneath the impoundment material. Debris would be separated from the
impoundment materials, as described in Section 6.5.2. of the CMS.
Excavated material may be placed in a temporary staging area. The staging
area will have appropriate air emission monitoring, control, and treatment as
necessary.

Off-site transport and disposal. The Category D material will be transported
off-site by a licensed waste transporter to a non-hazardous waste landfill.
Pre-treatment of the category D material is not anticipated based on the soil-
like nature of the material.

- Site restoration. Final site restoration activities would be determined based on
the requirements for the soils beneath the impoundments.
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- Completion of remedial activities associated with Alternative D3 would be

within approximately 1 to 2 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phases.

6.4.4. Alternative D4 - consolidation in Impound 8

Alternative D4, involves excavation of the non-hazardous material and
placement of the material in the Impound 8 facnlxty A conceptual treatment
train is provided in Figure 6-1

Material handling. The Category D material would be removed from the
impoundments using standard excavation techniques, such as long-reach
excavator or backhoe. The excavations would include 6 inches of soil
beneath the impoundment material. Debris would be separated from the
impoundment materials, as described in Section 6.5.2. of the CMS.
Excavated material may be placed in a temporary staging area. The staging
area will have appropriate air emission monitoring, control, and treatment as
necessary.

Conditioning. Excavated material would be conditioned as necessary to
achieve unconfined compressive strength requirements for final disposal in
the Impound 8 facility, and as needed to meet TCLP limits for metals.
Conditioning would involve the addition of stabilizing agents such as
Portland cement, sodium silicate, and moisture.

Final placement. Prior to placement into Impound 8, materials would be

- sampled and analyzed to confirm achievement of unconfined compressive
strength requirements and TCLP limits for metals in the event that pre-
treatment material does not pass this criteria. The frequency of evaluation
sampling and analysis would be identified during remedial design. Material
exhibiting the necessary unconfined compressive strength would be
transported to and placed in Impound 8, the on-site permitted, hazardous
waste management facility.

Site restoration. Final site restoration activities would be determined based on
the requirements for the soils beneath the impoundments.

Completion of remedial activities associated with Alternative D4 would be
within approximately 1 to 2 years including time for preconstruction activities
(e.g., contract procurement, operations plan development, permitting); material
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excavation and processing; placement in Impound 8; site restoration; and
demobilization. The timeframe will be dependent on equipment size and
throughput rates, which would be refined during the remedial design and
construction phases.

6.5. Category E: General plant debris

Two remedial alternatives were developed for general plant debris expected to
be encountered in the Group IIl Impoundments. As discussed in Sections 4 and
5, general plant debris is not anticipated to exhibit the characteristics of a RCRA
hazardous waste, and is therefore not anticipated to require treatment prior to
land disposal. Consequently, the alternatives identified for general plant debris
include 1) no action/institutional actions and 2) consolidation in Impound 8. For
consolidation into Impound 8, debris would be removed from the
impoundments. Free sludge material is anticipated to be limited to surfaces,
thus not affecting the bulk of the debris.

6.5.1. Alternative E1 - no action

Alternative El, no action, as required by the NCP, provides a baseline for
comparison to the other alternatives. Because the nature of the general plant
debris is such that it is mixed with other materials in the Group III
impoundments, Alternative E1 could only be realistically implemented in
combination with Alternatives B1, C1, and D1.

6.5.2. Alternative E2 - consolidation in Impound 8

Alternative E2 involves placement of general plant debris, following removal
from the Group I Impoundments, in the Impound 8 facility. Placement directly
into Impound 8 is anticipated since debris would not be expected to exhibit
hazardous waste characteristics. .

Material handling. General plant debris would be removed from the Group III
Impoundment using standard excavation techniques, such as clamshells,
cranes, long-reach excavators, or backhoes. Debris would be mechanically
separated from other impoundment materials, and large debris (e.g., larger
than approximately 5 ft by 5 ft by 5 ft) would be crushed to improve
handling. Free sludge material, anticipated to be limited mainly to surface
staining, would be removed. "Debris may be placed in a temporary staging
area prior to disposal.
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Final placement. General plant debris would be transported to and placed in
- Impound 8, the on-site permitted, waste management facility. To minimize
the potential for damage of geotextile, placement of debris should be no
closer than 2 ft from any geotextile, geomembrane, or geosynthetic material,
and debris should not be placed above the sideslopes where the gravel
primary leachate layer is present.

OBrien & Gere Engineers, Inc.
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7. Potentially applicable or relevant and appropriate requirements (ARARS)

One of the nine CERCLA screening criteria outlined in the NCP, which used in
the detailed analysis of alternatives in Section 8, is compliance with ARARs.
ARARs are federal, state or local regulations that are legally applicable or that
may be relevant or appropriate to the proposed remedial alternatives. ARARs
are generally grouped into three categories: chemical-specific, location-specific,
and action-specific. Table 7-1 presents these ARARs with respect to each
alternative developed for the Group III material categories. A fourth category,
“to be considered” (TBC) material, refers to information, such as draft
regulation or guidance, that is not law or a promulgated standard.

7.1. Chemical-specific ARARs

Chemical-specific ARARs establish the acceptable amount or concentration of
chemicals that will remain in the ambient environment. They typically include
standards for ground water, surface water, and air. There are no chemical-
specific ARARs for sludges. Universal Treatment Standards (UTSs) are
chemical-specific ARARs that will be triggered if the waste is removed from the
Group III Impoundments for disposal elsewhere (including Impound 8). There
are three possible ways to comply with this requirement: 1) achieve the UTSs,
2) obtain a treatability variance for soils and debris (using 6A guidance levels),
or 3) granting a CAMU and developing alternate treatment standards.
Compliance with ARARSs will be achieved in one of these three manners.

7.2. Location-specific ARARs

Location-specific ARARs are tied to site characteristics. Each of the Group III
impoundments is located within the 100 year floodplain (FEMA 1989).
Accordingly, New Jersey’s Flood Hazard Control Act Regulations (N.J.A.C.
7:13-1, et-seq) are potentially applicable. In addition, Impoundment 20 is
located in a transitional wetland area (O’Brien & Gere 1996). Accordingly,
New Jersey’s Freshwater Wetlands Protection Act Rules (N.J.A.C. 7:7A-1 et
seq) and the Nationwide Permit Program under Section 404 of the Clean Water
Act (33 C.F.R. Part 330) are potentially applicable. Cultural Resources and
Stream Encroachment are potentially applicable ARARs for Impoundments 1
and 2.
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7.3. Action-specific ARARs

Action-specific ARARs apply to particular activities to be undertaken during
site remediation. These include the requirements of the 1988 ACO (as amended
May 4, 1994); NJDEP Technical Requirements for Site Remediation (N.J.A.C.
7:26E et seq); New Jersey Soil Erosion and Sediment Control Act Requirements
(N.J.A.C. 2:90-1.1 et seq and 4:24-42); OSHA General Industry Standards for

- Hazardous Waste Operations and Emergency Responses (29 C.F.R. 1910.120);

OSHA Construction Industry Safety and Health Standards (29 C.F.R. Part
1926); and OSHA Recordkeeping, Reporting and Related Regulations (29

C.F.R. Part 1904).

Excavation and management of hazardous wastes will be subject to New Jersey
Solid and Hazardous Waste Regulations, including General Provisions
(N.J.A.C. 7:26-1), Labeling and Recordkeeping Requirements (N.J.A.C. 7:26-
7), and Hazardous Waste Criteria, Identification and Listing Provisions
(N.J.A.C. 7:26-8). Excavation and materials handling are potential non-point
sources for VOC emissions, and treatment processes are potential point sources
for VOC and SVOC emissions. Accordingly, New Jersey’s Air Pollution
Control Regulations (N.J.A.C. 7:27) and the National Ambient Air Quality
Standards (40 C.F.R. Part 50) are potentially applicable. Transportation of
material to Impound 8 would be subject to transportation requirements,
including DOT Rules for Hazardous Materials Transport (49 C.F.R. 172, 173,
177, and 178), New. Jersey Solid and Hazardous Waste Transportation
Regulations (N.J.A.C. 7:26-3), and New Jersey Hazardous Waste Transporter
Responsibilities (N.J.A.C. 7:26-7.5).

Land Disposal Restrictions (LDRs) and UTSs are potential action-specific

ARARs for management of wastes for Group III Impoundments. Compliance
with LDRs and UTSs may be achieved in one of the following three ways:

* achieving the UTSs

* obtaining a treatability variance for soil and debris (using EPA Superfund
LDR Guide 6A)

« granting a CAMU and developing alternate treatment standards.

Designation of a CAMU would not trigger LDRs and UTSs. Placement of
waste into or within a CAMU does not constitute land disposal of hazardous
wastes. 40 CF.R. 254.552(a)(1). Instead, the CAMU regulations are
themselves ARARs (they are legally applicable) for placement of waste into a

O'Brien & Gere Engineers, Inc.
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7.4. TBC’s

duly designated CAMU. However, the Regional Administrator must determine
that the CAMU designation will facilitate “reliable, effective, protective, and
cost-effective remedies,” 40 C.F.R. 264.522 (c)(1), and “minimize future
releases, to the extent practicable.” Id at 552(c)(4). In addition, the Regional
Administrator may require treatment “as appropriate,” to enhance the long-term
effectiveness of the remedial actions at the facility by reducing the toxicity,
mobility, or volume of the wastes that will remain in place after closure of the
CAMU. Id at 264.552(c)(6).

Cyanamid submitted a petition to USEPA seeking designation of Impound 8 as
a CAMU in February 1995 (McDonald 1995). USEPA requested additional
information prior to designation of the CAMU, specifically remediation goals
for the Group III impoundment materials, as well as the other site wastes (Basso
1995). NJDEP directed that a revised petition for designation of Impound 8 as
a CAMU be submitted together with the results of the supplemental treatability
studies and this redeveloped CMS/FS report. The revised petition was
submitted to USEPA in May 1996 and requests designation of Impound 8 as a
CAMU.

‘No TBCs have been identified for the Group III impoundment materials.
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8. Detailed analysis of alternatives

8.1. Evaluation criteria

The screening of alternatives follows the development of alternatives and
precedes the detailed analysis of alternatives in the CERCLA FS process. In
this phase, alternatives are screened based on effectiveness, implementability,
and cost so as to reasonably focus the number of alternatives undergoing
detailed analysis. - The screening and evaluation of technologies for specific
material categories was sufficient to reduce the number of alternatives for
detailed analysis. Between two and five alternatives have been developed for
each Group Il impoundment material category. Because this number of
alternatives was deemed manageable for detailed analysis, the screening of
alternatives prior to detailed analysis was not required.

The objective of the detailed analysis of alternatives is to analyze and present
sufficient information to allow the remedial alternatives to be compared and a
remedial action selected for the site. The detailed analysis of alternatives
consisted of an individual assessment of each alternative with respect to nine
evaluation criteria outlined in the NCP. The detailed evaluation also included
a comparative evaluation among alternatives designed to consider the relatxve
performance of the remedial alternatives.

Each remedial alternative for each material category was evaluated individually
with respect to the nine NCP evaluation criteria. The nine CERCLA screening
criteria are grouped into the following three categories to hi ghhght their purpose
in the detailed analysis process: -

¢ Threshold criteria

Balancing criteria

Modifying criteria.
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The threshold criteria must be satisfied for an alternative to be considered
further as a potential remedial alternative. These criteria are not compromised
when selecting the final alternative. An alternative will be eliminated from
consideration if it does not satisfy the threshold criteria.

The balancing criteria are those criteria which are assessed to highlight the
merits of individual alternatives when compared to one another. The balancing
criteria are used as an additional tool for evaluating those alternatives which
fully satisfy the threshold criteria. Unlike the threshold criteria, all of the
balancing criteria need not be satisfied for an alternative to be selected, but those

-alternatives which satisfy more balancing criteria than other alternatives will be

considered more appropriate.

The modifying criteria are assessed to distinguish an alternative from other’
alternatives, based on public and agency opinion, when the balancing criteria are
not sufficient to complete this task. After the threshold and balancing criteria
assessments, the alternative which is deemed most appropriate must satisfy the
modifying criteria. Each of the nine CERCLA screening criteria is described
below.

Threshold criteria

Overall protection of human health and the environment This criterion
provides an evaluation of how an alternative eliminates or reduces the risk
from potential exposure pathways through treatment, engineering, or
institutional controls. Satisfaction of this criterion assures that, when
implemented, the remedy will result in adequate protection to human health
and the environment.

Compliance with ARARs All remedial alternatives are evaluated to determine
whether they attain federal and state ARARs. The ARARs were identified
in Section 7. .

Balancing criteria

Long-term effectiveness and permanence Long-term effectiveness and
permanence are evaluated based on the magnitude of residual risk and the
adequacy and reliability of controls used to manage remaining material over
the long term. Alternatives that afford the highest degree of long-term
effectiveness and permanence minimize residual contamination; hence, the
need for long-term maintenance and monitoring programs and reliance on
institutional controls are minimized.

O'Brien & Gere Engineers, Inc.

8-2 Final Report: November 6, 1997
, ST72.013\5_rpts\a21\cms



8. Detailed analysis of alternatives

Reduction of toxiéity, mobility, or volume through treatment This criterion

evaluates the anticipated treatment level of performance of the remedial
alternatives based on the Group III treatment objectives. This evaluation
focuses on the statutory preference for selecting a remedial action that uses
treatment to reduce the toxicity, mobility, or volume of hazardous
substances. Factors influencing the evaluation of this criterion include
quantity of waste treated, recycled, or destroyed; irreversibility of treatment;
and the type, quantity, and toxicity of residuals resulting from the treatment.

Short-term effectiveness The short-term effectiveness criterion takes into

account protection of workers and the community during the remedial
action, environmental impacts from implementing the action, and the time
required to complete the cleanup.

Implementability Analysis of implementability is used to evaluate the

technical and administrative feasibility of implementing the alternatives, as
well as the availability of the treatment technology and its components.
This includes commercial availability of equipment, the ability to monitor
the performance and effectiveness of technologies, and the ability to obtain
necessary regulatory approvals.

Cost Capital costs, annual operating and maintenance costs, and present worth

costs are estimated on the order of +50/-30 percent. Feasibility study level
cost estimates are prepared as guidance in evaluating remedial alternative
project costs for implementation and monitoring. Actual costs will depend
on true labor and material costs, final project scope, implementation
schedule, and other associated factors. Because the impoundments were
broken into groups for analysis of remedial alternatives, the costs were
calculated independently. Equipment retrofitting and re-mobilization is to
be expected even if the same technology is to used for different material
categories; therefore mobilization costs are relevant regardless of the
technology selected for each material category.

Modifying criteria

USEPA acceptance At the agencies' request, satisfaction of this criterion will

be determined after submittal of this report; thus, this criterion is not
evaluated in this section.

“Community acceptance At the agencies' request, this criterion will be assessed

following submittal of the CMS/FS Report, during the public comment
period for the proposed plan; thus, this criterion is not evaluated in this
section.
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8.2. Category A: High Btu tar

The remainder of this section provides the detailed analysis of alternatives
for each Group III material category. Key components of this analysis
include the ability to meet Group III treatment objectives and the placement
of the material in Impound 8, a permitted, triple lined waste management
facility. These two components establish the overall framework for
evaluating the NCP criteria for the Group III impoundments under a CAMU
designation for Impound 8. ‘

8.2.1. Individual analysis of alternatives
The remedial alternatives which are being evaluated for the high Btu tar include:

[ 2

Alternative A1 - no action/institutional actions
Alternative A2 - consolidation in Impound 8
Alternative A3 -LTTT

Alternative A4 - on-site incineration.

The individual analysis of alternatives for the high Btu tar with respect to the
nine evaluation criteria is documented in Table 8-1. Detailed cost estimates for
Alternatives A1, A2, A3, and A4 are presented in Tables 8-2, 8-3, 8-4, and 8-5.
For Alternatives A2, A3, and A4, O&M costs associated with the Impound 8
facility were not included in the alternative cost estimates as they were deemed
comparable for each alternative.

-8.2.2. Comparative analysis of alternatives

Overall protection of human health and the environment. Alternative A1l

would not provide overall protection of human health and the environment,
while Alternatives A2, A3, and A4 would provide equivalent protection
through removal and containment of the tars in the Impound 8 facility
Alternatives A2, A3, and A4 would minimize human exposure to the high
Btu tar/sludge material and minimize constituent migration through removal
and containment of the tars in Impound 8. Alternatives A3 and A4 would
provide an increased level of protectiveness through active treatment, with
Alternative A4 providing the highest level of overall protection with the
highest degree of contaminant removal through incineration.

O'Brien & Gere Engineers, Inc.
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8. Detailed analysis of alternatives

Compliance with ARARs. There are no chemical-specific ARARSs associated
with Alternative A1. UTSs specified in EPA’s LDRs are chemical-specific
ARARs for Alternatives A2, A3, and A4 as the material would be removed
from the impoundments and disposed in Impound 8. There are three
possible options to comply with this requirement: 1) achieve the UTSs, 2)
obtain a treatability variance for soils and debris (using 6A guidance levels),
or 3) granting a CAMU and developing alternative treatment standards. For
Alternative A2, the third option associated with alternative treatment
standards under a CAMU is the only way to meet this ARAR based on raw
material characterization. LTTT testing performed to evaluate Alternative
A3 proved that the treated material also did not achieve UTSs or treatability
variance levels using the 6A guidance levels. Therefore, option 3 is also the
only way for Alternative A3 to meet the ARAR. Alternative A4, on-site
incineration, would be expected to meet either option 1 or option 2 through
destruction of the organic material. Alternatives A2, A3, and A4 would
each meet the chemical-specific ARAR.

~ The New Jersey Flood Hazardous Control Act Regulations (NJAC 7:13 et.
seq.) would be a location-specific ARAR for each of the alternatives. This
ARAR would be met through specifying the substantive floodplain
requirements in the remedial action contract and by maintaining compliance
through remedial action monitoring. In addition, the New Jersey Standards
for New Hazardous Waste Facilities (NJAC 7:26-10.3) would be another
location-specific ARAR for Alternatives A2, A3, and A4 as placement of
the materials would be in Impound 8. This ARAR would be met for these
alternatives by specifying the substantive requirements in the remedial
action contract and by maintaining compliance with those requirements
through remedial action monitoring. Each of the Alternatives A2, A2, A3,
and A4 would therefore meet location-specific ARARs.

Action-specific ARARs identified for Alternatives A1, A2, A3, and A4
include the 1988 ACO, NJDEP Technical Requirements for Site
Remediation (NJAC 7:26E et. seq.) and OSHA regulations. These ARARs
would be met through specifying the substantive requirements in the
remedial action contract and by monitoring compliance during inspection
activities. Additional action-specific ARARs would be triggered for
Alternatives A2, A3. and A4 due to material excavation, conditioning
and/or treatment, and placement in Impound 8. These ARARs would
include New Jersey air regulations; SESC requirements; New Jersey
Hazardous waste regulations related to residual waste disposal; DOT
“transport Tequirements; 'RCRA regulations pertaining to Impound 8;
cultural resources and stream encroachment. These ARARs would also be
met through specification of the substantive requirements in the remedial
action contract documents and during remedial action monitoring to
maintain compliance. Each of the Alternatives A1, A2, A3 and A4 would
meet action specific ARARs.
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Long-term effectiveness and permanence. Alternative A1 would provide for
future limitation of contact through fencing and land use restrictions and for
minimizing potential risks associated with VOC emissions via water
covers/liners. Each of these measures is an adequate and reliable control for
limiting human contact; however, the potential risks associated with
migration of constituents remain since the high Btu tar would remain in-
place within the impoundments. Alternative Al, therefore, would not
provide long-term effectiveness. Alternatives A2, A3, and A4 would
provide long-term effectiveness by minimizing residual risk through
removal, solidification for strength and reduction of metals leachability, and
containment of the high Btu tars in the Impound 8 facility. Each of these
measures is an adequate and reliable method for minimizing human

- exposure and minimizing migration of the tar constituents. Alternatives A3
and A4 would further minimize human exposure and enhance long-term
effectiveness through treatment with Alternative A4 providing increased
long-term effectiveness with the highest degree of contaminant removal
through incineration. Alternatives A3 and A4 would permanently reduce
the levels of contaminants that are present in the impoundment materials.

Reduction of toxicity, mobility, or volume through treatment. Alternative
Al (no action/institutional controls) does not include any removal or
treatment and therefore, offers no reduction of toxicity, mobility, or volume.
Alternative A2 (consolidation in Impound 8) would provide for a reduction
‘in mobility through solidification and placement in Impound 8. A slight
material volume increase (approximately 10%) is expected due to the
‘addition of conditioning admixtures. Alternative A3 (LTTT) offers a
greater reduction in contaminant mass and toxicity through active treatment
to meet the CAMU treatment objectives. A reduction in mobility is
provided through placement in Impound 8. A net material volume increase
of 25% is expected due to pre-LTTT conditioning and post-LTTT
conditioning with admixtures. Alternative A4 offers the greatest reduction
in containment mass and toxicity due to material destruction.in order to
meet UTS or 6A variance levels. Mobility would again be reduced due to
placement in Impound 8. A net material volume decrease of approximately
80% is expected due to material conversion into gaseous products of
combustion. Alternative A4 would provide the highest reduction of toxicity,
mobility, and volume with the highest degree of contaminant removal
through incineration. Alternatives A3 and A4 would permanently reduce
the levels of contaminants that are present in the impoundment materials.

Short-term effectiveness. Alternative A1 would provide for short-term
effectiveness through limitation of contact with the high Btu tar through
fencing and land use restrictions. The water cover/liner would also limit
contact with the material by limiting VOC e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>